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CONTESTED GROUND:

THE HISTORICAL DEBATE OVER NASA'S MISSION

PART I: INTRODUCTION

Chapter 1

What is NASA's Mission?

Since the opening of the space age nearly 50 years ago, the U.S. government has

spent close to $1 trillion on space-related activities, t Although by no means the largest

public expenditure over that period--it is easily dwarfed by national defense, social

security, and countless other federal programs--it is still, by any measure, an enormous

amount of money. It therefore seems perfectly reasonable to ask: what has the American

taxpayer gotten in return for this rather large investment?

Most space advocates, of course, will immediately point out all of the myriad

benefits that flow from space-based research and development. They would note, for

example, the advances and improvements in weather forecasting, communications, and

navigation, and doubtless point out that the economic impact of these systems alone--

which have accounted for the creation of not only thousands of jobs, but of dozens of

whole new industries as well--probably exceeds $1 trillion (it is certainly in the hundreds

of billions). In addition, many would argue that satellite and rocket technologies have

made a contribution to American national security that is beyond economic calculation.

And these are just the direct applications. Although critics often scoff at the

supposedly inflated claims made for the "spinoffs" of the space program, 2 there have in
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factbeena largenumberof commercialproducts,servicesantechnologiesin common

usetodaythatwereoriginally developedfor spacemissions.It is, of course,impossibleto

determinewith anydegreeof precisionthetotal dollar valueof theseindirectbenefits,

but theyarecertainlynot insignificant.3

Noneof thesepoints,however,reallyaddressthequestiontheposedabove.After

all, thereareveryfew peopleseriouslyarguingthattheUnitedStatesshouldhaveno

space program whatsoever. Most--if not all----of the controversy regarding U.S. space

policy over the past half-century has revolved around the question of how to proceed:

what should the U.S. be doing in space, and when? 4 Indeed, the fact that space represents

such an enormously valuable resource only serves to make the issue of the $1 trillion

investment even more important. Given what is at stake, can the taxpayers really be

assured that the very large sum entrusted to their government has always been spent in

the most productive fashion possible?

Inevitably, it is the operation and programs of the National Aeronautics and Space

Administration (NASA) that becomes the focus of questions like this. Although far from

the only (or even, at times, the largest 5) federal agency engaged in space-related

activities--the Departments of Defense, Commerce, and Energy, among others, all have

space projects of one kind or another--for more than forty years, NASA has stood as the

most visible, and arguably the most important, public space organization in the U.S. Thus,

it is NASA, more than any other agency or department, that has to deal wil_h the vexing

question, "why?"

During the early 1960s, opponents of Project Mercury wondered why there was

such a rush to place a man in space. A few years later, skeptics were questioning the value
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of theApollo moonprogram.Shortlyafterthat,NASA facedstiff oppositionon its

proposalfor areusablespaceshuttle,and,more recentlyhashadto confront--for atime on

anannualbasis--opponentsof theInternationalSpaceStation.In addition,therearesome

cases,suchasthepost-Apolloproposalsfor a missionto Mars,theNationalAerospace

Plane,andPresidentBush'sSpaceExplorationInitiative, the"why" questionsultimately

prevailed.6

Formanycritics, however,theproblemis notsomuchthevalueof anyspecific

project,asit is theagency'soverallstrategyfor exploringandusingspace.By far the

biggestdebatein thisregardconcernsNASA's commitmentto humanspaceflight.

Opponentsof sendingpeopleinto space--whotendto comeprimarily, but not

exclusively,from thescientificcommunity--havelongarguedthateverythingthat

humanscando in spacecanalmostalwaysbedonemoreeasily,morecheaply,andwith

muchlesspersonalrisk by unmannedrocketsandautomatedprobes.Thefact thatthis

argumenthasbeenragingunabatedfor nearlyfifty years,doggingeverymajorproject

from Mercuryto theInternationalSpaceStation,suggeststhatit will not beresolved

anytimesoon.

Anothercontroversythatfirst emergedin themid-1980sinvolvestheagency's

role in space"operations."A numberof observers,particularlyeconomicandpolitical

conservatives,complainthattheagencyis too involvedwith providing"spaceservices,"

whichareinconsistentwith NASA's "true" mission as an "R&D agency." Such activities,

they argue, more properly belong in the private sector. This particular debate has evolved

over the past two decades into a more general discussion about the role of government in

space exploration overall.
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All in all, it is difficult to think of another public agency that has, for virtually its

entire history, been second-guessed as often as NASA. Of course, there has no doubt

been a number of instances over the past four decades in which the criticism was fully

warranted. Moreover, even if NASA had been operating perfectly (whatever that might

mean), any public organization that spends billions of dollars every year must expect that

it will, from time to time, displease someone. Finally, because it combines the elements

of very large costs, high visibility, and extreme risk--few public programs experience

failures on the scale of the Mars Polar Lander or the Challenger--spaceflight is very

likely an area of public policy that will always invite controversy. 7

One of the major themes of this book, however, is that NASA's problem is far

more basic than any of these explanations suggest. There is one fundamental question

about the agency which, although it has existed literally since its founding in 1958, has

seldom even been asked directly, let alone examined in any detail. Stated simply: at no

point in NASA's history has there ever been a clear, specific statement of its actual

purpose. What, in a word, do policymakers believe that the agency is for?

This book will examine the changing views of NASA's mission(s) held by

government officials over the years. Drawing upon relevant concepts in political science

and public administration, it will attempt to account for the shifts in space policy, by

describing the political, economic, and technical factors that helped bring them about.

Among the questions to be addressed are: what did policymakers envision when they

created the agency in the first place? Why was there such strong (albeit not entirely

unanimous) support for Project Apollo in the early 1960s, and why did it fade away in

such a relatively short time? What caused NASA and the program to languish throughout
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mostof the1970s,andwhy did it reemerge(afterafashion)in the 1980s?Finally, what

is theagency'sroletoday?

ORIGINAL INTENT VS. "WHAT'S IN IT FOR ME?"

The most obvious place to begin looking for NASA's purpose would seem to be

the legislation that created it, the National Aeronautics and Space Act of 1958. That

document, unfortunately, provides very little in the way of a practical guide to the

agency's activities. To begin with, the description of its responsibilities is, to put it

mildly, somewhat broad:

• The expansion of human knowledge of the phenomena in the atmosphere and

space.

• The improvement of the usefulness, performance, speed, safety, and

efficiency of aeronautical and space vehicles.

• The development and operation of vehicles capable of carrying instruments,

equipment, supplies, and living organisms through space.

• Conducting "long-range studies" of the potential benefits, opportunities, and

problems of aeronautical and space activities.

• The preservation of the United States as a leader in aeronautical and space

science and technology.

• Providing relevant information to DOD and related agencies.

• Cooperation with other nations in the peaceful pursuit of aeronautical and

space activities.
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"unnecessaryduplicationof effort, facilities,andequipment.''8
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To makemattersworse,thelaw makesnoeffort to assignanysortof prioritiesto

thesetasks.Readliterally, for example,it givesequalweightto the"carrying" of

• instruments,equipment,supplies,andliving organisms(whichpresumablyincludes

humans)on spacevehicles.Finally, apartfrom allowing theagencyto enterinto contracts

with industryandeducationalinstitutions9andcallingfor the"widest possiblepracticable

andappropriatedisseminationof information''l° (whichappearsto refer to commercial

applicationsaswell asscientificresearchfindings),the legislationdoesnot seemto

envisionanysignificantrole for theprivatesector,i i In short,theSpaceAct, for all of its

historicalimportance,reallydoesnothelpansweranyof thecurrentcontroversies

concerningNASA andits operations.Like mostotherpiecesof authorizinglegislation,it

simply providesthebroadcontoursin whichtheagencymustfunction.

In actualpractice,theagency'slong-rangegoals,priorities, timetables,andeven

to somedegreeits methodof operationare(aswith anymajorpublic organization)

shapedby anumberof complexfactors,includingthebureaucratic,budgetary,

legislative,electoral,andotherpolitical processesof theU.S. federalgovernment,aswell

asthedemandsof awidevarietyof outsideinterestgroups.12In addition,NASA's

internalproceduresandrelationships,its coreorganizationalvalues,andits view of

externalevents(which includesits understandingof its political, economic,andsocial

environment),areall theproductof arich anddiverseorganizationalculturethathas

beenevolving for nearlyacentury.13Finally, it is susceptibleto seriesof wholly
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impersonalforces,suchasthestateof theeconomy,thepaceof scientificdiscoveryand

technologicaldevelopment,and--increasingly--internationalevents.Makingmatters

evenmorecomplicatedis thefactthat theseareall subjectto suddenand,for all practical

purposes,unpredictableshiftsthatcancomefrom avarietyof sources:political change

following anelection,aneconomicdownturn,advancesin scienceandengineering,

unexpectedevents(e.g.,theApollo fire or theChallenger accident), and many, many

others.

It is also important to note that policy-makers seldom support expensive programs

like space exploration just for their own sake. Such support, rather, is based upon the

belief that such programs somehow serve the public interest. 14Moreover, decisions on

how much the U.S. should spend on space are not made in a vacuum. Every year, NASA

must compete with a very, very large set of policies and programs for its funding,

meaning that it must be able to persuade government officials that its mission (s) is/are

more worthy than that of any number of other federal agencies. 15

Thus, a better way to approach the question of NASA's mission might be to begin

with a list of all of the public benefits of space'related activities. These include (in no

particular order):

• Scientific research. It is difficult to think of an area of basic science that has not

been affected by the development of space technologies. Astronomers in

particular have benefited from planetary and deep-space probes, as well as

automated observatories, like the Hubble telescope, that orbit above the earth's

distorting atmosphere. Geologists, geophysicists, and hydrologists make
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extensiveuseof remote-sensingsatellites.Finally, it is alsopossibleto conduct

usefulresearchin biology, chemistry,andphysicsonboardorbital facilities.16

• Economic and commercial applications; "making life better here on earth." As

suggested earlier, the advances in weather forecasting made possible by

meteorological satellites have led to improvements in such areas as disaster

preparedness and agricultural planning, just as the growing number of relay

satellites has opened up a vast--and still expanding--global network of radio,

television, telephone, and internet communications. Moreover, remote sensing

satellites--which can be used to detect oil, gas, and mineral deposits, as well as

to monitor pollution, deforestation, and other changes in the earth's

environment--have opened up a whole host of new business opportunities.

Last, but not least, many enthusiasts still hold out hope for space-based

manufacturing, which could (in theory) lead to the creation of new metals,

medicines, and other useful products. 17

• Intellectual stimulation and discovery; satisfying the "urge to explore." It is

often said that human beings (and particularly Americans) have an innate desire

to understand the unknown. According to this view, it is the mark of a "great

nation" to expend some of its resources in meeting this challenge. Space

advocates also like to point to the "changes in perspective" that can come from

"conquering space," such as viewing the "whole earth" (i.e., a world without

visible national boundaries) from orbit or the surface of the moon, or of finding

life on other planets. _8
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• National Defense (narrowly conceived). Obviously, rocket technology (in the

form of guided missiles) hasdirect military application. In addition, the armed

forces make extensive use of navigation, communication, and surveillance

satellites. Thus, although weapons themselves are banned from space by an

international treaty, military planners still regard it as a sort of strategic "high

ground."

• National Security (broadly conceived; "National Prestige"). Success in space,

according to some advocates, is the most direct and dramatic demonstration of a

country's talents and abilities (and, by implication, its power). Thus, even those

space activities with no military application whatsoever can play a significant

role in maintaining American "world leadership."

What is remarkable about this list is how little it has changed over the last fifty

years, despite significant developments in both the relevant technologies and world

politics. Enthusiasts were extolling the virtues of communication and weather satellites

long before such applications were even remotely feasible (in fact, the earliest articles on

radio and television relay satellites appeared even before the end of World War II).

Similarly, as late as the mid-1980s, long after the U.S. had "won" the "space race,"

supporters of the space station were painting a vivid picture of the Soviet station program

in an obvious (and ultimately unsuccessful) attempt to appeal to American national pride.

While the contents of the list may have stayed the same, the relative political

saliency of the items--that is, the degree of importance attached to them by

policymakers--has changed quite dramatically over the past half-century. Forty years
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ago,fearsthatit waslosing its "prestige"asaworld powerwasenough--literally by

itself--to pushtheUnited Statesinto themostambitious(andmostcostly)spaceventure

in history.Justafew yearslater,however,suchconcernshadlargelyevaporated.The

effortsof thestation'sproponentsnotwithstanding,therehasnotbeenasinglemajor

NASA programinitiatedsincethemid-1960sthatcanreallybesaidto havebeen

motivatedby prestige.Clearly, then,thekeyto understandingthechangingnatureof the

agency'smission--andtheprimaryapproachof thebook--will be to determineexactly

which benefitsof spacetechnologycanbesaidto be "driving" theprogramatanygiven

point in time.

THE PLAN OF THE BOOK

Along with providing some new insight into the ups and downs of the U.S. space

program, it is hoped that this book will provide a fresh view of a few other space-related

subjects as well. First, as numerous historians have noted, there is a tendency in much of

the current literature to over-emphasize the role of the American president in setting the

course of the space program. 19 Obviously, some presidents have played key roles in the

history of the program, and at times--such as Kennedy with Project Apollo and Reagan

with the space station program--have been the central, indeed, the pivotal decision-

maker. The point, rather, is that most of the time that individual is only one actor within a

much larger political system. For this reason, it is also important to take into account the

actions of other governing institutions--most notably the U.S. Congress--in setting

space policy. Thus, while the analysis by no means ignores the actions of presidents (in
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fact, researchwasconductedat fourpresidentiallibraries),everyeffort will bemadeto

view spaceasa government--notjust apresidential--program.

Second,theconceptsthatwill beusedheresuggesta different interpretationof

someof themajorepisodesin spacehistory--including theU.S. responseto Sputnik,

President Kennedy's lunar landing declaration, the decision to develop the space shuttle,

and President Reagan's approval of the space station--than that found in some of the

existing literature. 2° They also shed light on some issues--Kennedy's proposals for a

joint U.S.-USSR moon flight, NASA's post-Apollo decline, and the reformulation of

space policy in the 1980s--that have not received as much attention.

Finally, the book attempts to place the history of the space program within the

larger context of overall post-War U.S. research and development (R&D) policy.

Although many scientists and engineers have traditionally viewed NASA as a sort of

competitor, it can be shown that many of the same political, economic, and social forces

that shaped the course of space policy had a nearly identical impact on most other

publicly funded science and technology programs. Indeed, as will be discussed in the

concluding chapter, the experiences of NASA after the Apollo era actually provide a sort

of preview of many of the problems facing U.S. R&D policy today.

The argument proceeds as follows. Chapter 2 concludes this introductory section by

laying out several concepts, drawn from the literature in political science, public

administration, and public policy studies, that will guide the remainder of the analysis. The

three chapters of section 2 then apply these concepts to the early history of spaceflight in

the U.S. (and, to a lesser extent, elsewhere), beginning with the earliest musings about space

and the beginning of rocket research (chapter 3) and continuing through the end of the so-
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called"GoldenAge" of U.S. space policy (chapters 4 and 5). As will be seen, one of the

major factors contributing to NASA's success in during this period is that was the first--and

so far the only--time that a common agreement existed among the relevant stakeholders as

to the nature of NASA's mission.

The four chapters in section 3 examine NASA's struggle to find a new purpose

following the Apollo moon landings. 21 Chapter 6 describes the "malaise" in U.S. space

policy during the 1970s. Chapter 7 looks at the new direction the program began to take in

the early 1980s, and chapter 8 follows its development through the end of the 1990s.

Finally, chapter 9 assesses the status of NASA, the U.S. space program (or, as will be seen,

programs), and American R&D policy in general entering the 21 st century.

Unfortunately, one thing that this analysis cannot do is answer the question posed

at the beginning, that is, whether the taxpayers' $1 trillion investment in space has been

wisely spent. That is not a matter that can be settled objectively. What the following

chapters hopefully will do, however, is provide a better understanding of the political,

economic, and technical factors guiding policymakers as they decided which space

investments were worthwhile. Such an understanding, in turn, may help settle a critical,

and much-debated issue: where does the space program--and NASA--go from here?

NOTES FOR CHAPTER 1

I U. S. National Aeronautics and Space Administration, Aeronautics and Space Report of

the President, Fiscal Year 1998 Activities. Washington: NASA, 1999, Appendix E-lB.

Figures are adjusted for inflation.
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z See, for example, Gregg Easterbrook, "Lost in Space." Washington Monthly (April

1987), pp. 48-54; and "The Spruce Goose of Outer Space." Washington Monthly (April

1980), pp. 32-48. In addition, the widely held belief that it was responsible for the

creation of Teflon, Velcro, and Tang turns out to be only a myth.

3 The controversy regarding spinoffs is not over whether they really exist, but whether

they are a sufficient reason, in and of themselves, to spend billions of dollars on space

projects. More recently, this issue has spread to the discussion of U.S. R&D policy

generally. See John A. Alic, Lewis M. Branscomb, Harvey Brooks, and Ashton Carter,

Beyond Spinoff." Military and Commercial Technologies in a Changing World. Boston:

Harvard Business School Press, 1992; and David H. Guston, Between Science and

Politics: Assuring the Integrity and Productivity of Research. New York: Cambridge

University Press, 2000, particularly chapter 5.

4 More recently, the debate has also concerned who should be doing it (see chapters 7 and

8).

5 There have been periods over the past 50 years when the Department of Defense was

actually the nation's largest space agency. In 1988, for example, Defense's space budget

was almost double that of NASA's. See U. S. National Aeronautics and Space

Administration, Aeronautics and Space Report of the President, Fiscal Year 1998 Activities,

Appendix E- lB.

6 Although not as visible as human spaceflight, NASA's (relatively) smaller automated

space science programs--including the Hubble Space Telescope, the Galileo (Jupiter)

and Cassini (Saturn) probes, and the Halley's comet intercept mission (which was

eventually canceled)--have also come in for their share of criticism.
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7 It is always possible, of course, that some new technical innovation (or, more likely, a

series of innovations) could change this by lowering the costs and reducing the risks.

8 National Aeronautics and Space Act, Public Law 85-568, Section 102 (c), 1-8. The full

text of the Act can be found in Logsdon (ed), Exploring the Unknown Volume L pp. 334-

345.

9 ibid, Section 203 (b) (5).

[0 ibid, Section 203 (a) (3).

_J This omission was addressed in a 1984 amendment. See the discussion in chapter 7.

12An attempt to describe some of this complexity can be found in W. D. Kay, Can

Democracies Fly in Space? The Challenge of Revitalizing the U.S. Space Program.

Westport, CT: Praeger, 1995.

J3 This includes the organizational development of NASA's predecessor organizations,

particularly the National Advisory Council on Aeronautics. See Howard E. McCurdy,

Inside NASA: High Technology and Organizational Change in the U.S. Space Program.

Baltimore: Johns Hopkins New Series in NASA History, 1993.

14 Or, perhaps more cynically, that it serves the political or personal interests of

individual politicians.

_5Indeed, given how the Congressional budget-writing process actually works, NASA

frequently competing head-to-head with Such (seemingly unrelated) organizations as the

Department of Housing and Urban Development and the Department of Veterans'

Affairs. See Alexander J. Morin, Science and Politics. Englewood Cliffs, NJ: Prentice-Hall,

1993, chapter xx.



Chapter1:15

16Whether such research is actually worth the current cost of getting into orbit is a matter

of some dispute.

17There are even some who envision a time when all factories could be moved off the

earth's surface, thereby eliminating industrial pollution forever. See, for example, G.

Harry Stine, The Space Enterprise. New York: Ace Books, 1980.

is See Arthur C. Clarke, The Promise of Space. New York: Harper and Row, 1968. A

similar claim is often made by proponents of the Search for Extraterrestrial Intelligence

(SETI) program, who often speak of the "new attitude" they believe will follow from the

discovery that "we are not alone."

19 See, for example, Roger D. Launius and Howard E. McCurdy, "Introduction" in Roger

D. Launius and Howard E. McCurdy, Spaceflight and the Myth of Presidential

Leadership. Urbana, IL: University of Illinois, 1997, pp. 1-14.

20 See, among many others, Rip Bulkeley, The Sputniks Crisis and Early United States

Space Policy. Bloomington: Indiana University Press, 1990; Edwin Diamond, "Sputnik."

American Heritage 48:6 (October 1997), pp. 84-93; Robert A. Divine, The Sputnik

Challenge: Eisenhower's Response to the Soviet Satellite. New York: Oxford University

Press, 1993; Roger D. Launius, "Eisenhower, Sputnik, and the Creation of NASA:

Technological Elites and the Public Policy Agenda." Prologue 28:2 (Summer 1996), pp.

127-143; John M. Logsdon, The Decision to Go to the Moon: Project Apollo and the

National Interest. Chicago: University of Chicago Press, 1970; Walter A. McDougall,...

the Heavens and the Earth: A Political History of the Space Age. New York: Basic Books,

1985; John M. Logsdon, "The Space Shuttle Program: A Policy Failure?" Science 232 (30

May 1986), pp. 1099-I 105; Howard E. McCurdy, The Space Station Decision: Incremental
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Politics and Technological Choice. Baltimore: Johns Hopkins New Series on NASA

History, 1990.

2J Actually, as the chapter will show, the agency's problems actually began a few years

before the first lunar mission.
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THE HISTORICAL DEBATE OVER NASA'S MISSION

SECTION I: INTRODUCTION

Chapter 2
Analytical Framework

At first glance, accounting for the origin and evolution of NASA's "mission"--or,

indeed, that of any large, complex, big-budget, public organization--would appear to be

an exceedingly difficult task. Fortunately, a number of concepts from the fields of

political science, public administration, and public policy studies may make such an

inquiry, if not easier, at least more systematic. Although only a few have been applied

specifically to the space program, these ideas have proven useful in examining other U.S.

science and technology programs, as well as other areas of public policy generally. Taken

together, they should provide some insight into the origin and development of NASA's

mission(s).

PROBLEM DEFINITION

Sociologist David Dery tells a story about a hotel manager who must deal with

complaints from guests about long waits for the elevators. An engineering consultant has

recommended either putting in additional elevators or installing equipment to make the
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existingonesmovefaster.A psychologist,on theotherhand,suggestsplacingmirrors or

somesortof interestingor informativeitemsalongthewalls next to theelevators.What

shouldthemanagerdo?l Clearly,makingthe"correct"choicedependsuponwhatkind of

difficulty--technical or psychological--the manager believes the hotel is facing. In other

words, a crucial first step in addressing the complaints would be to define the problem the

problem at hand.

Chapter one noted that there is no shortage of objectives for a national space

program: economic growth, technological development, defense, national prestige,

scientific research, etc. Determining which of these have been (or, for that matter, ought

to be) the primary focus of NASA's mission, however, invites a prior question rather

similar to the hotel manager's: what is/are "the problem(s)" in space that policymakers

expect NASA to address?

This issue is by no means unique to space policy (nor, for that matter, to hotel

management). All public issues of any degree of complexity cut across a number of

established policy fields. Tobacco consumption is simultaneously an agricultural, trade,

public health, and education issue, 2 and has recently shown up in discussions of product

liability, insurance, and workplace safety as well. A firm's decision to close down a plant

or factory can be seen as a labor question, a local economic concern, or an element of a

company's competitive strategy. 3 Coal mining is both an environmental and an energy

issue, 4 and also raises serious questions regarding land use and occupational safety.

Public officials almost never attempt to address each and every facet of such

issues, and certainly not at the same time. Rather, they tend to focus their attention upon

one or two particularly salient aspects. The "War on Drugs" of the 1980s defined drug
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usageasacrime,asopposedto anillness,andthusemphasizedlaw enforcementover--if

not to theexclusionof---clinical treatment.5The 1974decisionto authorizeconstruction

of theAlaskaPipelinewasbaseduponconcernsover thesupplyof energy,ratherthan

uponenvironmentalcriteria.6

Reachingaconsensusonproblemdefinitioncanbeadifficult andprotracted

processfor public officials.For example,thereis still considerabledisagreementamong

policymakers,advocates,andthepublicat largeasto whetherhomelessnessin theUnited

Statesoughtto beviewedasaneconomic,housing,mentalhealth,or someothertypeof

problem.7Similarly,duringtheinitial stagesof theAIDS epidemicin theU.S.and

Europe,someactivistsfelt thatthediseasehadbeenincorrectlylabeledasapurely

scientificproblem,to beaddressedprimarily by virologistsandothermedicalresearchers,

ratherthanapublichealth/educationissue.8

As these examples suggest, there is far more at stake in issue definition than

semantics or symbolism. How policymakers ultimately choose to define a public problem

determines a great deal about how--or even if--it will be addressed. Indeed, many of the

most critical features of the policy-making process are shaped by the manner in which the

problem itself is conceptualized.

Problem Ownership

Acceptance of a definition usually (but not always--see below) settles the

question of problem ownership, that is, which agency or organization is to acquire

jurisdiction over the policy area. Initially defining AIDS as virological problem made its

assignment to the Centers for Disease Control (and secondarily to the National Institutes
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of Health)--as opposed to an agency like the Public Health Service, which is concerned

with health education--virtually automatic. In much the same way, the categorization of

illegal drugs as a law enforcement issue automatically made it a responsibility of the

relevant agencies within the Department of Justice, rather than those at the Department of

Health and Human Services.

There are cases, of course, where the definition-ownership relationship runs in the

opposite direction, that is, where an agency and its allies attempt to get a problem defined

in a particular way precisely in order to gain (or retain) control over some project or

program. When the Carter administration split the U.S. Department of Health, Education,

and Welfare into the Departments of Education and Health and Human Services, a

serious conflict arose over which one would inherit the politically popular Head Start

program. For both Departments, the argument boiled down to a difference over whether

Head Start should be considered a part of educational or of social welfare policy (in the

end, HHS prevailed). 9

Similarly, the armed services sought to obtain total control over the U.S. atomic

energy program in the years immediately following World War II by claiming that such

research was primarily (if not exclusively) for the purpose of developing weaponry.

Those who saw its use in power generation and other applications, however, fought to

have the program placed under civilian control. It was the latter view that was embodied

in the McMahon Act that created the Atomic Energy Commission.I°

Screening Information
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Defining an issue--in conjunction with assigning ownership over it--also plays

an important role in helping policymakers screen out "irrelevant" information, or, more

precisely, in deciding what information is relevant in the first place. This is most readily

apparent when it comes to evaluating expertise, that is, choosing what to regard as

relevant expertise. _ In Dery's hotel example, once the manager decides that the elevator

problem is mechanical in nature, the psychologist's opinion is immediately rendered

moot (and vice-versa).

To take an actual policy case, critics of fetal tissue research, who usually are also

opponents of legalized abortion, seldom pay attention to expert claims regarding the

field's medical potential (e.g., as a treatment for Parkinson's disease). For them, such

testimony has little bearing on the ethical issues or the possibility that it wiil encourage

abortion. 12

It should be noted that this phenomenon is only partly related to the complaints

that have sometimes been raised about the "politicization" of expertise.13 It is of course

true that there have been a number of documented cases of public officials choosing to

ignore advice from specialists--including scientists--that was not responsive to their

political needs, as well as of specialists themselves shaping their advice to please their

superiors. President Nixon, for example, is reported to have abolished the President's

Science Advisory Committee because it did not support his position on such issues as

missile defense*and the Supersonic Transport.I4 Similarly, prior to the late 1970s, and

particularly before the accident at the Three Mile Island nuclear power plant, the views of

those organizations and groups--even those with legitimate scientific credentialsm
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questioningthesafetyof suchplants,or the need for civilian nuclear power, were

generally disregarded by government officials responsible for the technology.15

The phenomenon being described here, however, is a bit more straightforward,

and does not rely upon any assumption of "expert neutrality." It is, rather, that the act of

defining an issue and assigning it to a specific agency or organization also has the effect

of establishing a sort of boundary around it that automatically categorizes certain sources

of advice---even from recognized experts--as germane to the problem (as defined) or not.

This, in turn occurs because in many cases problem definition shapes policymakers'

perceptions of public issues at a very basic level. Put another way, definition is ultimately

bound up with the manner in which govemment officials, activists, and even the public at

large understands a problem's causes. Much of the conflict over the definition of

homelessness in the U.S. stems from the fact that there is as yet no widespread agreement

on why some people wind up living on the streets. The controversy over affirmative

action arises (at least in part) out of disagreements over the impact of race in modem

American society.16 Differing views on the causes of the 1992 Los Angeles riots--anger

over the Rodney King verdict, persistent problems of poverty and racism, corrosive

effects of federal welfare programs, decline of respect for the law, etc.--were reflected in

the highly varied commentary on the event, and in the wide range of proposed remedies. 17

Of course, this screening mechanism applies not only to expert knowledge, but to

virtually any type of information that could potentially come to a policy-maker's

attention: media stories, communications from external groups or the general public, and,

on occasion, even specific events. When discussing a sexual harassment complaint, for

example, opponents of such laws and regulations (who tend to believe that complaints are
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seldomjustified) arefar morelikely to wantto know detailsof thecomplainant's

personallife--social andsexualhistory,potentialmotivations,thepossibility of financial

gain,etc.--then arethosewho believethatharassmentis a legitimatesocialproblem._8In

muchthesameway,opponentsandsupportersof U.S. involvementin theVietnamWar

eachfiltered informationaboutthe 1968Tetoffensivedifferently,with supportersof the

war muchmorelikely to focusupontheconditionof theNorthVietnameseandViet

Congforcesfollowing theattack(generallyregardedasa seriousmilitary defeatfor the

North)J9

Participation

The definition of an issue serves another important gatekeeping function by

determining which groups, organizations, and individuals--both in and out of

government--will be admitted to the policy-making process. Establishing the Atomic

Energy Commission as a civilian agency, and thereby defining the issue of nuclear power

more broadly than the defense establishment had advocated, made the participation of

non-military stakeholders, such as representatives of the power industry, far easier than it

otherwise would have been (even so, it took many years). 2°

Similarly, when Congress first passed the Federal Insecticide, Fungicide, and

Rodenticide Act in 1947, the regulation of such products was almost exclusively a

concern of those particular industries and the agricultural community. When the law came

up for renewal 25 years later, however, the definition of the problem area had shifted

significantly, from an agricultural to an environmental issue. One major a result of this
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transformationwasthat anentirelynewsetof political actorsbecamepart of thepolicy

debate.21

As in thecaseof problemownership,thereareanumberof casesin which

supporters(or, for thatmatter,opponents)will seekto define---orredefine--an issuein a

particularsoasto bring in newparticipants,or marginalizecurrentones.By alteringthe

frameworkof thepolicy debate,political actorscanseekoutnewsourcesof support(or

opposition).22This appearsto bewhathappened,for example,in thecaseof industrial

biotechnology.In manyinitial publicdiscussions(whichweredominatedlargelyby

environmentalistsor otheropponents),thecreationof neworganismsthroughgenetic

manipulationwasdescribedalmostexclusivelyasapotentialecologicalhazard.As a

result,manytendedto view thetechnologywith somedegreeof trepidation.23Overthe

pastfewyears,however,its supportershavesucceededin reframingthepolitical debate,

moving it awayfrom environmentalsafetyandmoreinto theareaof industrial

development.This, in turn,introducedanentirelynewsetof interestsandstakeholders,

mostnotablystateandlocal officials looking for newsourcesof economicgrowth andtax

revenue.Beforelong,thetechnology'sopponentsfoundthemselvescompletely

outnumberedandeffectivelyremovedfrom thepolicydiscussion.24

Issue Visibility and Prioritizing

Although there are a few policy areas, such as national defense, that will always

be among any government's top priorities, most issues rise and fall on the nation's policy

agenda in an a seemingly random fashion. At one time or another, pundits and/or

pollsters have labeled health care, gun control, abortion, the environment, or the federal
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budget (among many, many other issues) as one of this country's "most important

problems." Within a few months (or even a few weeks), however, another, completely

different "critical issue" will have come along. 25

It is not at all uncommon for advocates of a particular cause to try to maximize

their political support by defining their issue in a way that links it with some ongoing

public priority (like defense). President Carter's efforts to connect his energy policies to

U.S. national security through such phrases as "the moral equivalent of war," and "energy

independence" from foreign suppliers of oil is a clear example of such a tactic. 26 The

recent efforts of groups representing persons with disabilities, 27 or gays and lesbians, to

have their concerns seen as a logical extension of the civil rights movement of the 1960s

can be seen, at least in part, as a similar sort of strategy.

Even issues that are not, on the face of it, pivotal concerns can move up on the

policy agenda, if not in public prominence, if they can be successfully defined as

constituting a "crisis" or "emergency. ''28 It is perhaps for this reason that so many issues

are described in such a fashion by their supporters. 29 As the next section will show,

however, advocates acting on their own are usually not able to convince policymakers, or

a significant segment of the public, that a given problem has reached the critical stage.

More often than not, such a designation follows in the wake of some external event. The

plight of the homeless, for example, became a much greater public concern following

reports of several individuals freezing to death in xWashington, DC, during the winter of

19xx? ° Support for gun control legislation generally rises after some public tragedy

involving firearms. 3_
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IssueEvolution

In the United States, significant policy change--including upon occasion even

outright reversals--is by no means an uncommon event. Sometimes, such as the

cancellation of Jimmy Carter's synthetic fuels program shortly after the Reagan

administration took office, 32 such changes are the result of some larger political or

electoral change. In other cases, however, the causes are far more complex.

For example, in 1987 Congress approved construction of the multi-billion dollar

Superconducting Super Collider (SSC) project in Texas, a decision that was reaffirmed

(albeit with increasing controversy) at budget time during each of the next five years. In

1993, however, Congress reversed itself, voting the SSC only enough funding to cover its

shutdown costs. To be sure, part of the decline of the SSC's popularity can be accounted

for by some of its former proponents literally changing their minds. It was, after all,

seriously over budget (estimated costs had risen from $6 to $8 billion), and its leaders had

been accused of mismanagement and misappropriation of funds. 33

Some political scientists, however, believe that the cancellation of the SSC was

not just the result of a simple change of preferences among individual decisionmakers,

but was instead caused by a fundamental shift in the terms of the debate. In other words,

between 1987 and 1993 the SSC was redefined, transformed from a purely scientific

project into a budget issue. Although the program itself had not changed, after 1990 it

was increasingly being judged according to different criteria--its expense--than when it

had been approved originally (at which time the discussion dealt almost exclusively with

the science it would produce34). Not surprisingly, this led to a major realignment of its

political support. 35



Chapter2:11

Althoughsuchcompletepolicy reversalsareprobablyratherrare,thereare

numerouscaseswhereachangedissuedefinition hasdramaticallyalteredthepolitics

surroundinganongoingpublicprogram.Renewalof theInsecticide,Fungicide,and

RodenticideAct referredto earlierprovedto be far moredifficult in 1972thanits original

passagein 1947.Thiswasprimarily becausepesticidemanufactureanduse,seenduring

the 1940ssimply asanagriculturalissue(andthusof relativelynarrowconcern),had

beenredefinedasanenvironmentalconcern,therebyopeningthelaw to scrutinyby a

completelydifferentsetof organizations,institutions,andinterestgroups.36

Yet anotherprogram,theDepartmentof Energy'seffort to developnuclearfusion

energy(aprocessthat"fuses"togetherlight atoms,asopposedto thefissionprocess,

which "splits" heavyatoms),for atimeactuallybenefitedfrom redefinition.Becauseit

seemedto promisecleanandabundantelectricity, it wasessentially"promoted"from a

seriesof (relatively)smallresearchprojectsinto afull-scaleenergydevelopmentprogram

during theenergycrisisof the 1970s,resultingin asubstantialincreasein its status,

visibility, and,of course,budget.Thechangeprovedto beshort-lived,however,sincea

decadelaterit wasredefinedyetagain,this timeinto abudgetissue--somewhatlike the

SSC--andsubsequentlydowngraded.37

Like thedesignationof a"crisis," theevolutionof apublic issuecanbecausedby

extemalevents,suchasnaturaldisasters,actionsby aforeignpower,or someother

unforeseenoccurrence.Theconversionof theAlaskaPipelinefrom anenvironmentalto

anenergyissue,for example,wasgreatlyfacilitatedby theoil embargoof theearly

1970s.38Similarly, theaccidentattheThreeMile Islandnuclearpowerplantin

Pennsylvaniaclearlyaidedtheprocesswhich wasalreadysendingfissiontechnologyin
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theoppositedirection,thatis, from anenergyto anenvironmentalissue. 39 The increase in

the federal budget deficit during the 1980s was largely responsible for the transformation

of the fusion energy program and the SSC (among other projects) into budgetary

concerns.

There are also cases in which the redefinition was intentional, the result of efforts

on the part of policymakers or other so-called "issue entrepreneurs" seeking to change the

pattern of political support on an issue. The case of biotechnology, in which supporters

were able to transform what had been generally perceived as an environmental "problem"

into an economic development "opportunity," represents a successful effort in this regard.

Once again, however, there are clearly limits to an individual's or organization's

abilities to bring this about. To begin with, the current "owners" of an issue will almost

certainly resist any attempts to redefine it out of their domain, such as when HHS sought

to retain the Head Start's designation as a welfare program. There are also numerous

cases, such as Carter's "moral equivalent of war" appeal for energy conservation and

research, where a substantial proportion of policymakers, as well as the public at large,

regard the proposed redefinition skeptically.

Multiple Definitions

All too often, governments have been known to pursue initiatives that, particularly

when viewed over the long run, turn out to be mutually exclusive. The general tendency

among analysts is to regard such "contradictory" policies as a form of bureaucratic or

managerial dysfunction, the product either of independent organizations pursuing their
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own separatepolicy agendas,or of insufficientattention--if not outright carelessness m

on the part of higher-level officials. 4°

It is also possible, however, that the appearance of policy conflict is due to, not

from any sort of personal or organizational error, but rather the presence of multiple--and

perhaps competing--issue definitions. In cases where the relevant problem definitions

have simply been assumed, rather than openly stated--which is usually what happens in

government--outside observers and even other policymakers might well regard actions

based upon a different set of definitions as being either erroneous, incomprehensible, or

even corrupt. 41

In the case of nuclear power, groups that sought tighter regulations and greater

controls to enhance public safety for many years felt that opposition from government

agencies like the Atomic Energy Commission reflected the fact that they represented

industry groups. A somewhat more benign explanation, however, was that the AEC

originally saw its mandate as the promotion of civilian nuclear energy, not its regulation.

In other words, the way the agency defined its mission was quite different from--if not

diametrically opposed to--what the nuclear safety groups expected. 42

Issue Specificity

Another source of confusion over policymakers' intentions is the fact that

traditional policy labels such as "national defense" or "economic development" actually

encompass a very wide range of activities. "Welfare" programs, for example, can consist

of initiatives intended to alleviate some of the hardships of poverty (e.g., Aid to Families

with Dependent Children), as well as "curative" programs as job training or special
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education(like HeadStart). 43 Thus, simply calling a particular policy a "welfare"

program may not make it immediately clear which specific aspect of the poverty problem

it is intended to address.

Similarly, the term "agricultural policy" refers to government efforts to ensure the

stability of particular markets (one of the justifications of price supports), encourage farm

ownership (through low-interest loans), promote exports, or facilitate the production and

diffusion of agricultural R&D. 44 Thus, while it was suggested above that government

programs toward tobacco could be defined as "agricultural" policies, that label by itself

could mean a number of different things: subsidies paid to tobacco farmers, say, or

perhaps the research efforts to find alternative uses for the crop. 45

Form Follows Function

Although the stereotypical view of government bureaucracy is that all public

agencies look alike, 46 it has long been known that some types of organizational structures

are better suited for some types of tasks than others. 47 A highly centralized and

formalized arrangement might work well for a military organization, but would probably

not be suitable for a scientific laboratory. 48 Thus, the appropriate design for a

government agency is (or at least ought to be) based upon the type of problem it is

attempting to solve. The Social Security Administration, for example, has discovered that

it cannot employ the same set of procedures in each of its benefit programs. The simple

application of a rule, such as whether a claimant is of qualifying age, might be
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appropriatefor theOld AgeProgram,butnot in casesthatrequirea greatdealof

judgment,suchasDisability Insurance.49

This connectionbetweenform andfunctionbecomesespeciallyimportantfor

thosepolicy areaspossessingmultipleproblemdefinitions,or wherethe"official"

definition is subjectto change.It is certainlypossiblethatdifferentdefinitions of the

samepolicy problemcanonly bepursuedeffectivelyby differenttypesof organizational

structure.As theabovediscussionmakesclear,AIDS asamedicalresearchissuerequires

averydifferentapproachthanwhenit is definedasamatterof healtheducation.

Obviously,this canleadto seriousproblemswhenan issue's"owner" discoversthatit is

unableto dealeffectivelywith apolicy's new "identity."

To takeonly oneexample,theDepartmentof Energyhasfacedamajor

organizationalandmanagerialchallengesincetheendof theColdWar.5°Until 1995,

approximatelyhalf (and,duringtheReaganAdministration,slightly morethanhalf) of

DOE's budgetwasdevotedto nuclearweaponsproductionandmaintenance.5_

Unfortunately,aftermorethanfourdecadesof suchactivity, anumberof defense-related

facilities now operatedby DOE,suchasRockyFlatsin ColoradoandHanford in

WashingtonState,haddevelopedseriousenvironmentalproblems.Most of these

stemmedfrom inefficient andshort-termmethodsusedto disposeof radioactiveandother

hazardouswastes.In 1990,DOEestablishedanOffice of EnvironmentalRestorationand

WasteManagement,chargedwith overseeingcleanupeffortsatall of theDepartment's

defensesites.52As its rolein overseeingtheU.S.nucleararsenalbecamerelatively less

importantafterthecollapseof theSovietUnion,53theeffectof this newlyemerging

concernoverenvironmentalrestorationhadtheeffectof transformingDOE's image--
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virtually overnight--from anessentialelementin Americannationaldefenseinto thatof

anunusuallyegregiousviolator of thecountry'spollution laws.54Adaptingto this new

mission--not to mentionthisnewimage--hasplacedagreatstrainuponthe

organization.55

This discussion,then,suggeststhat someof thekeyquestionsfor understanding

how NASA's missionchangesovertimeinclude:

1. How aregovernmentofficials definingspacepolicy atdifferentpointsin

time?Do theyseeit asanR&D issue(tobemanagedprimarily by scientists),

amatterof nationalsecurityanddefense(requiringhigh-levelscrutinyand

support),or asaneconomicissuebestleft to theprivatesector?In short,What

do U.S.policymakersbelieveto be thespace"problem?"

2. How havethepatternsof participationaroundthespaceprogramchangedover

time?Which setsof interestsseemto begainingor losingaccessto the

decision-makingprocess?

3. Whatsortsof "turf" battleshavedevelopedasaresultof changingissue

definitions?Which individualsor organizationsappearto bedriving these

conflicts?In otherwords,whateffectdoexternalandinternalpolitical,

economic,social,andotherkindsof changehaveonperceptionsof NASA and

its mission?

GOALS

Unfortunately, even knowing what kind of problem NASA is expected to address

does not by itself provide much insight into how it selects specific projects. As the
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previouschapternoted,mostof thecriticism of U.S. space policy has been over

individual programs (Apollo, the shuttle, space station, etc.). Thus, in addition to

understanding how space policy has been defined at different points in time, it is also

necessary to examine how NASA goes about choosing a "solution." This, in turn, means

determining how the agency develops and modifies its long- and short-term goals.

Multiple Goals

Any organization, public or private, always has more goals and objectives than are

laid out in their charters or authorizing legislation. At a minimum, these include

recruiting qualified personnel (indeed, taxpayers have a right to expect that one of a

public agency's "goals" is to hire the best employees that it can find), acquiring resources,

maintaining an adequate working environment, improving operating efficiency, and so

on. Although they are generally never presented as formal objectives, achieving these so-

called "operative goals" is an essential part of reaching an organization's "official

goals.'56

One of the more common complaints about public bureaucracies is that they too

often act as though their only purpose is to achieve their operative goals--increase their

size, maximize their budgets, etc.--as opposed to carrying out their intended functions. 57

How often this actually occurs is a matter of some dispute. 58 Nevertheless, the point to be

made here is that it is important to take note of all aspects of an organization's operation,

not just its stated objectives.
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Constraints

Second,it makesnosenseto discussanorganization'sgoalswithout alsotaking

into accounttheconstraintsunderwhich it operates.In fact,NobelLaureateHerbert

Simonhasarguedthatmeetingsometypesof constraintsreallyoughtto beconsidered

goalsin andof themselves.59Forexample,businessfirms thatsucceedin keepingtheir

operatingcostsbelowacertainlimit arebothsatisfyingaconstraintandachievingan

objective.

As wasthecasewith operativegoals,thereis abelief that somepublicbureaus

becomeoverly fixatedon their constraints.SociologistRobertMertonwroteof a

phenomenoncalledobjectivedisplacement,wherebyanorganization'srules,procedures,

budgets,andotherlimits, "displace"its official goals,andbecomede facto objectives. 6°

According to Merton, this is much more likely to occur in organizations where the "real"

goals are vague, unclear, or simply difficult to attain, but the constraints are relatively

clear and concrete. 6_

Not all constraints are political or budgetary in nature. R&D organizations like

NASA face the added problem of physical limits, scientific laws, and so on. DOE's

fusion energy program saw its budget and status grow during the 1970s and early 80s

primarily because policymakers believed that the technology could reach the

commercialization stage by the end of the century (if not sooner). As it turned out,

however, the scientific and technical problems associated with initiating and sustaining a

fusion reaction were more difficult than physicists had anticipated. 62 As will be seen, one

of the major challenges for science- and technology-based organizations is balancing

political demands with scientific and technical constraints. 63



Chapter2:19

Finally, thereis theproblemof "technicallock-in," in which anorganizationfinds

itself constrained,notby outsideforces,but by the"trajectory"of its own past

decisions.64Everyoneagreesthat"innovation," "changingwith thetimes," and"adapting

to newcircumstances"arepositiveattributesfor anyorganization(andespeciallyfor a

privatefirm). Failureto innovate,"keepup," or "adapt"is usuallyattributedto such

commonfoiblesas"bureaucraticinertia" or personalstubbornnesson thepartof

leadership.65It is alsosometimesseenasasymptomof organizationaldecline.66

Accordingto someeconomists(andagrowingnumberof businesswriters67),however,

someorganizationsmaybeunableto makesignificantchangesin their mannerof

operatingsimplybecausetheyhavebecomesoheavilyinvestedin their existing

technologicalinfrastructure.Thus,evenif theywishedto pursuenewmarkets,adoptnew

technologies,or try newapproaches,theymaylack theresourcesto do so:theyare

"locked in" to thestatusquo.Ironically,amongprivatecompaniesit appearsto be the

moresuccessful(whichusuallymeansthelargerandmoreestablished)firms thathave

themostdifficulty adapting.68

An excellentexampleof a locked-inpublicpolicy is theU.S. fusionenergy

programmentionedearlier.Most fusionresearchis carriedout onvery largemachines

calledtokamakswhich,whenfirst introducedin the 1970s,seemedto holdout themost

promiseasapossiblecommercialdevice.As aresult,dozensof suchmachineshavebeen

built world-wide,andmorearein theplanningstages.Critics argue,however,thatthe

greatexpenseof buildingandoperatingtokamakshaspreventedDOE from seriously

investigatingothertechnologies.69
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Individual vs. Organizational Goals

Just as an organization can have a number of objectives, stated and unstated, each

person associated with it has their own individual goals as well. Hopefully, one of these

will be to work toward fulfilling the organization's purpose. Nevertheless, it would naive

to ignore the fact that even the most loyal employees have their own personal desires and

ambitions with regard to promotion, personal finances, and so on. Obviously,

organizations in which the goals conflict with members' personal ambitions may be in for

serious problems. Many business leaders have therefore learned that their firms are much

more likely to succeed if they are able to structure incentives so that the pursuit of

individual goals simultaneously contributes to those of the organization. 7°

For the most part, the literature on relationship between the goals of organizations

and individuals assumes that the latter are organization members. Such a view fails to

take into account the possible influence of important external actors, such as (for public

agencies) the president, members of Congress, Cabinet officers, or other important

officials. For example, it is clear that the objectives of an Executive agency like NASA

must conform to the general political goals set by the president. If those goals include

reducing federal spending or shrinking the size of government, agency programs will be

affected accordingly.

In addition, it does happen from time to time that a public bureau finds itself

playing a role in the ambitions of a government official seeking some other political

objective(s). These could include an attempt by a member of Congress to gain some

logrolling or vote-trading advantage, to acquire favorable publicity, or increase his or her

chances for election to higher office. This is certainly not limited to individuals in
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government.Any externalgroupmayseethat it is in their interestto supportaparticular

policy perspective.For years,physicistsusedfearsof Soviet_eienceandtechnologyto

persuadepolicymakersto approvefundingfor ever-largerresearchfacilities,evenfor

fields thathadno realColdWar application(seechapter6).71

This lastpoint maysoundabit cynical,suggestingpublicpolicy is drivenby

nothingmorethantheself interestof individual publicofficials or externalgroups.There

is nodenying,of course,thatpolitical leadershaveattimesusedan issuefor their own

purposesin away thatwasnot in thepublic interest.Perhapsthemost(in)famoussuch

casewasSenatorJosephMcCarthy'suseof domesticCommunismin the 1950s.

Fortunately,therearealsonumerousexampleswheretheconfluenceof personaland

political objectivesis morebenign,andevenlaudatory.SenatorEstesKefauver's

investigationsintoorganizedcrime(which,like McCarthy's,wereamongtheearliest

Congressionalhearingsto be televised)wereindisputablyin thepublic interest,but also

hadtheeffect (almostcertainlyintentional)of catapultinghim into nationalprominence,

andmakinghim for atime aleadingcontenderfor the 1952Democraticpresidential

nomination(hewasultimatelynominatedfor Vice President).72

Obviously,it is to behopedthatgovernmentofficials will actonbehalfof the

publicgood.Practicallyspeaking,however,it is clearthatthemotivationto do sowill be

strongerwhensuchactioncarriespersonalbenefitsaswell. Fromananalytical

standpoint,mattersbecomeparticularlyinterestingwhenan issueevolves(seethe

discussionabove)in suchaway thattheseinducementsstartto diverge.
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Thus,alongwith following thechangesin thedefinition of spacepolicy, it is also

importantto understandinghow spaceprogramhasbeenaffectedby thechangingsetof

goalsandobjectivessurroundingit:

1. How havethegoals--personal,political, ideological,etc.----ofparticipating

publicofficials (aswell asexternalstakeholders)73 influenced the development

of U.S. space policy in general, and of NASA in particular?

2. New presidential administrations--and, on occasion, newly elected

Congresses---come into office with new policy goals, as well as a different

approach to governing in general. To what extent have these changes affected

the course of the U.S. space program? TM

3. What constraints--political, economic, technical, etc.--has NASA faced in

trying to achieve its objectives?

4. To what extent are NASA decisions "path dependent?" That is, have decisions

made at one point in time "locked in," or limited, the agency's future options?

What is/are the source(s) of such "lock-ins?" What have officials, both inside

and outside the agency, done about them?

REORGANIZATION

Whatever else might be said about it, government reorganization is clearly a

popular activity. According to one author, practically every president in the 20 th century

has undertaken a major effort to reorganize the administrative machinery of

government. 75 Along with these large-scale and highly publicized overhauls---of which

the "reinvention" campaign of the Clinton administration is only the most recent--have
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beencountlesssmallerrestructurings,whereinnew agenciesarecreatedor existing ones

significantly restructured in some fashion. 76

Reorganization can take place for a variety of reasons. 77 The most obvious, albeit

not the most common, is to provide the means for carrying out some new policy initiative.

Presidents Franklin Roosevelt and Lyndon Johnson found it necessary to establish a

number of new agencies to implement their New Deal and Great Society programs. Along

these same lines, bureaus may also be created in response to the rise of new issues----or

new technologies. The Federal Communications Commission, Food and Drug

Administration, Federal Aviation Administration, and the Atomic Energy Commission

(not to mention NASA) are only a few among the many organizations established in this

century to deal with the growing list of public concerns.

More common is a reorganization intended to promote efficiency or policy

effectiveness. TM This is usually seen in cases where a number of smaller organizations that

operate in the same general policy area are combined so as (in theory) to improve policy

integration, lower overhead costs, and eliminate duplication and overlap. These were the

reasons (at least reportedly) that President Nixon established the Environmental

Protection Agency and that President Carter created the Department of Energy. This same

reasoning is sometimes heard in proposals to establish a cabinet-level Department of

Science. 79

Sometimes a chief executive, be it a president, governor, or mayor (or, for that

matter, a CEO or corporate director) will "reshuffle" the organizations under them in

order to "shake up" what they see as an "entrenched" bureaucracy. Reagan administration

officials, for example, often complained that they were unable to. carry out their policies
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becauseof the"resistance"and"inertia" of thecareercivil servicetheyhadinherited

from previousDemocraticadministrations,s°Onepotentialsolutionto suchaproblemis

to breakupexistingorganizations,therebyeliminatinganypreexistingroutinesor

informalarrangements.Alternatively,achiefexecutivemayattemptto bypassa

recalcitrantagencyby creatinganeworganizationto carryouthisor herprograms.81

Finally, somereorganizationsarecarriedout for purelysymbolicreasons.

Elevatingthestatusof anorganizationby, say,moving it into theCabinetis sometimes

seenasawayof demonstratingprioritiesor establishingtheimportanceof thepolicy

area.Someauthorsargue,for example,thatit wassuchsymbolismthatled President

Carter to create the Department of Education 82 and President Bush to establish the

Department of Veteran's Affairs. 83 In addition to symbolism, advocates often claim that

the heightened stature will result in the issue receiving more attention and, ultimately,

more resources. The evidence for this, however, is mixed at best. 84

An important point to make about reorganization is that it can be, from the point

of view of the affected agencies, exceedingly disruptive. Indeed, one author has likened it

to "major surgery. ''85 It is therefore advisable that it be undertaken only when the likely

long-term benefits outweigh the short-run costs (which can include loss of morale and

decreases in productivity).

Organizational questions related to NASA's mission might therefore include:

1. Why was NASA created? Was the decision to establish an independent,

civilian space organization motivated by policy concerns, a drive for
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efficiency, or symbolism? What about subsequent reorganization and reform

within the agency?

To what extent have efforts to change the course of the space program been

accompanied by significant reorganization, either of NASA or elsewhere

within the federal bureaucracy?

CONCLUSIONS

Taken together, these three concepts--problem definition, goals, and

reorganization--provide a great deal of insight into the development of the U.S. space

program in general, and of NASA's role in particular. The following chapters will show

how the early struggle over American space policy (including the basic question of

whether the country should even have a space program) grew out of an inability to form a

consensus over a definition of space that would justify government involvement. By the

late 1950s, after an international event turned space into a major political issue virtually

overnight, a definition did emerge--one which was to have a profound effect on the

course of the program--helped along in no small part by the personal and political goals

of a number of elected officials. This definition, in turn, played a decisive role in shaping

the organizational structure of U.S. space policy, particularly with regard to the creation

of NASA. All of this was to set the program on a trajectory that would prove very

difficult to alter later on: when the definition of space policy was changed (for the most



Chapter2:26

part)duringthe 1980s,it raisedseriousquestionsabouttheproperrole of thenation's

spaceagency.

In order to lay this argument out fully, however, it is necessary to go back and

review some of the major events in space history that predate the establishment of NASA.

Conventional accounts of the development of U.S. space policy tend to treat the launch of

Sputnik in 1957 as a sort of watershed: it is the shock and surprise caused by the Soviet

achievement that supposedly led directly to the creation of NASA, the start of the manned

space program, and, eventually, Project Apollo. As the next chapter will show, however,

matters are somewhat more complicated than this account suggests. To begin with,

American reaction to Sputnik was to a large extent shaped by a unique combination of

political factors. More important, many of the decisions made by government officials

well before 1957 at the time actually helped set the stage for what was to follow. In short,

NASA's "first mission" grew almost directly out of the origin of the "Space Age" itself.
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CONTESTED GROUND:

THE HISTORICAL DEBATE OVER NASA'S MISSION

PART Ih FIRST MISSION

Chapter 3
Prehistory:

Space Policy Before Sputnik

Anyone reviewing the historical writing on space exploration might fairly conclude

that it is one of those rare human enterprises that has two beginnings. Many (perhaps most)

books and articles trace the origins of modem spaceflight to the theoretical treatises and

engineering work of Konstantin Tsiolkovsky, Robert Goddard, Herman Oberth (and later

Wernher yon Braun), and others. These accounts treat the story of the space age as basically

a history of research and development. As such, it is synonymous with---if not an actual

subfield of--the much larger literature inthe history of science and technology.

Other authors, however, see the birth of space travel not just as the development of

hardware or the formulation of scientific principles, but rather as the creation and

dissemination of an idea. According to this view, the real beginning of spaceflight is to be

found in fiction: Edward Everett Hale's "The Brick Moon" (1869) 2, Jules Veme's From the

Earth to the Moon (1865), H.G. Wells' First Men in the Moon (1897), etc. These and other

novels and short stories played a major role in opening the space age, by "inspiring"

scientists and engineers in their youth, and later by "popularizing" the notion of space

travel. 3



Chapter3:2

Despitetheirobviousdifferences,bothof thesepathsto spacehavetwo important

featuresin common.To beginwith, theybothconveyacertainamountof innocence,if not

naivete,particularlywhencomparedwith theeventsto come.Everyoneinvolved--in both

factandfiction--alwaysseemto beactingontheverybestof intentions.Spacetravelersin

storiesareusuallydepictedeitherasscientistsengagedin asearchfor newknowledge,or as

ordinarypeopleseekingadventure.Thisperspectivewascarriedoverintothefirst science

fiction films, suchastheFrenchLe Voyage clans Ia lune (1902, loosely based upon the

Verne novel), the American Just Imagine (1930), and the British Things to Come (1936,

based upon the novel by H. G. Wells). 4

In the real world, men like Tsiolkovsky and Goddard appear to have been motivated

primarily (although not exclusively) by the ideals of scientific investigation and discovery.

Tsiolkovsky's theoretical work, for example, was both rigorous and thorough (his

achievements were particularly impressive in view of the fact that he was largely self-

taught). Goddard, a trained physicist, was the first to equip a rocket with instruments for

recording data about conditions at high altitudes, his is not to say that they--and others--

were not also attracted by the romance of space travel. Goddard decided in his youth to go

into rocketry after reading Jules Verne. Tsiolkovsky himself wrote science fiction stories,

and to the end of his life maintained a bold vision of humanity's future in space. In a 1935

broadcast, a few months before his death, he spoke of "[h]eroes and bold spirits [who] will

pioneer first space route: Earth-orbit of Moon, Earth-orbit of Mars, and still further:

Moscow-Moon, Kaluga [his home village]-Mars. ''5

The coupling of serious science with a sense of wonder was continued by the

various rocket and space societies that began forming in the U.S. and Europe during the
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1920sand1930s.To besure,thesegroupsweredevotedto seriousengineeringresearch:the

buildingandtestingof variousrocketcomponents,thepublicationof articlesandpapers

dealingwith thetheoreticalproblemsof spaceflight.Evenso,their names--theAmerican

InterplanetarySociety(laterchangedto theAmericanRocketSociety),theBritish

InterplanetarySociety,andtheGermanSocietyfor SpaceshipTravel--suggestthatthe

members'thinkingwasfar aheadof theirsmallmodelrockets.

TheGermansociety(knownbyits initialsVfR) wasoneof thelargestof these

organizations,andwouldproveto beoneof themoreinfluential.In additionto its

impressivetechnicalachievements--inearly1931it successfullylauncheda liquid-fueled

rocketto analtitudeof 2,000feet--theVfR providedvaluableexperience,in public

relationsaswell asengineering,for theyoungWemhervonBraun.It wouldalsolaterserve

asthecoreof whatwouldbecomeknownastheGermanrocketteam(seebelow).6

Thesecondcharacteristicof earlyspaceactivity--and, in light of subsequentevents,

perhapsthemorenotable--isthealmosttotalabsenceof anysortof government

involvement.Sciencefiction writersof the 19a' and early 20 th centuries, even at their most

creative, never even came close to envisioning anything like NASA, or indeed any other

public agency. Usually, these imagined trips into outer space were financed by wealthy

individuals or private organizations (such as the Baltimore Gun Club in Verne's From the

Earth to Moon), 7 or else were made possible by some fantastic discovery or revolutionary

technology (e.g., Wells' "cavorite" in The First Men in the MoonS), that made external

support unnecessary. 9

Although there was a small amount of public funding for actual rocket research--

Goddard received $5,000 from the Smithsonian Institution in 1916, and the National
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Academyof Sciencesprovidedsomesupportto arocketdevelopmentteamattheCalifomia

Instituteof Technologybeginningin thelate1930sI°--theinitial work in this fieldremained

almostexclusivelyin privatehands.Thespacesocietiesraisedmoneyfrom avarietyof

sources,somewhatlike today'snon-profitorganizations,but,in starkcontrastto their

descendentshalf acenturylater,donotseemto haveengagedin anysortof lobbying

activities.II ThemajorexceptionherewasHermannOberth,whoactivelycourtedGerman

publicandmilitary officials.Themostnotablesuchencountertookplacein 1929,with a

youngofficernamedWalterDornberger,whowouldlaterheaduptheGermanmilitary

rocketprogram.

Oberth'ssuccessesaside,it ishighlyunlikelythatanygovernment(atleastoutside

Germany)wouldhaveseriouslyconsideredarequestfor large-scalefundingfor rocketand

spaceresearchduringthisperiod.Certainly,publicinstitutionshaveuponoccasion

sponsoredepicadventuresandgreatexpeditions,suchasthevoyageof LewisandClarkein

theUnitedStates.In addition,by theearly1930s,theU.S.hadbeensupportingscientific

researchandtechnologicaldevelopment,mostnotablyin agricultureandmedicine,for some

time,andhadrecentlybegunprovidingsupportto civil aviationthroughtheNational

AdvisoryCommitteeonAeronautics(whichwouldlaterform thecoreof NASA)._2Such

ventures,however,hadneverbeenundertakensimplyfor their ownsake,but ratherbecause

theywereregardedbyofficialsasdirectlycontributingto somepublicgoal.

It is difficult to seehowrockettechnology,asit existedatthattime,couldhavemet

thiscriteria.Rocketrywasverymuchin theformativestage,andgenerallyunreliable(most

of theearlytestlaunches,in fact,werefailures).Evenif it couldhavebeenconstruedas

servinganyconceivablepublicpurpose,initiatingamajorprogramto developarocket
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capableof sendingeventhesmallestobjectanyappreciabledistance(let aloneasatelliteor

ahumanbeinginto space)wouldhavebeenaperilous,uncertain,andhighlyexpensive

propositionfor anygovernment.Moreover,anysucheffortwouldalmostcertainlyhave

encounteredseriouspoliticalopposition,particularlyfrom thegeneralpublic.Goddard's

Smithsoniangrant,for example,wasopenlyridiculedin thepagesof theNew York Times,

and the National Academy of Sciences funding for the Caltech program was reportedly

made with great reluctance.l 3 Considering also that by 1930, most of the Western world had

been plunged into the Great Depression, public officials would have had an extremely

difficult time justifying large expenditures for something like rocketry and space travel.

In short, prior to World War II, governments had little incentive to invest more than

a token amount in rocket development. From the point of view of most policymakers, it

was--to use a concept presented in chapter 2--an undefined technology, and was therefore,

for all practical purposes, invisible. It would not remain so for much longer.

FIRST DEFINITION AND THE LOSS OF INNOCENCE

The second World War changed forever the status and the nature of rocket research

and, ultimately, of space exploration. Almost all the nations participating in that conflict

made some use of rocket technology, either as field weapons (really just another form of

artillery) or as part of the propulsion system in combat aircraft. Thus, for the first time

governments saw a compelling reason to invest in rocket research and development.
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Giventheeffortsof men like Hermann Oberth (who clearly stands as one of the

space age's first "issue entrepreneurs"), it is hardly surprising that in was in Germany that

the rocket achieved its greatest--and most horrifying--success. In 1932, Walter Domberger

was appointed to head the German military rocket program. A staunch enthusiast for rocket

research ever since his meeting with Oberth three years earlier, Domberger immediately

recruited Wernher von Braun (who was only 20 years old at the time) as his technical

director, and soon brought along much of the rest of the VfR membership as well. It was

from their base at Peenemtinde, a peninsula near the Baltic Sea, that the German rocket team

developed the V-2, the world's first true ballistic missile.

Despite the fact that their work involved building weapons of mass destruction for

the Nazi regime, _4the higher-ranking members of the rocket team always maintained--at

least after their immigration to the United States--that their primary interest was actually

unchanged from the days of the VfR, that is, in developing the technology for space travel.

Working for the military, they would later say, was simply a way of acquiring the necessary

resources:

We didn't want to build weapons; we wanted to go into

space. Building weapons was a stepping stone. What else

was there to do, but join the War Department? Elsewhere

there was no money. 15

Von Braun himself echoed this sentiment during an interview in the 1950s:

We needed money for our experiments, and since the

[German] army was ready to give help, we did not worry

overmuch about the consequences in the distant future.



Besides,in 1932theideaof anotherwarwasabsurd.The

Naziswerenot thenin power.Therewasno reasonfor moral

scruplesovertheuseto whichourresearchesmightbeput in

thefuture.We wereinterestedin onlyonething--the

explorationof space.Our mainconcernwashowto getthe

mostoutof theGoldenCalf.16
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Indeed,someof theviewsof therocketteam(atleast,asexpressedyearsafterthe

war)retainthevisionarydreamingaboutspacethatwassoprevalentin the 1920sand30s.

In speakingof whathecalledthe"extraterrestrialinoperative,"for example,oneof von

Braun'scolleaguesatPeenemiandewaspositivelyrhapsodic:

Perhaps,asweplacetheextraterrestrialdomaininto the

serviceof all people,wemaybepermittedto hopefor the

greatestbenefitof all: thattheugly, thebigoted,thehateful,

thecheapnessof opportunismandall elsethatis small,

narrow,contemptibleandrepulsivebecomesmoreapparent

andfar lesstolerablefromthevantagepointof thestarsthanit

everwasfrom theperspectiveof themudhole)7

Suchrhetoricwasevenechoed--upto apoint--by GeneralDornberger,themilitary

commanderof theprogram.At thecelebrationheldon theeveningof thefirst successfulV-

2test,hedeclaredthat:

...for thefirst time...wehaveusedspaceasabridgebetween

two pointsonearth;wehaveprovedrocketpropulsion

practicablefor spacetravel.To land,to sea,and[to] air may



nowbeaddedinfiniteemptyspaceasanareaof future

intercontinentaltraffic._8
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While thesincerity(notto mentionthemorality)of therocketteammembers'

professedpoliticaldisinteresthasbeenthesubjectof muchdebateanddiscussion,_9thereis

nodoubtwhatsoeverabouthowtheGermangovemmentdefinedtheirmissileprogram.

Dornberger,for example,concludedhistributetotherocket'sfirst successwith the

reminderthat"[s]o longasthewar lasts,ourmosturgenttaskcanonlybetherapid

perfectingof therocketasaweapon."Adolf Hitler,whohadinitially beenskepticalof the

V-2's military potential,waspersuadedby afilm of thefirst launch(andabriefingfrom a

highlyenthusiasticvonBraun)to givetheprogramtoppriority.By theendof thewar,more

than6,000V-2shadbeenproduced,nearlyhalf of whichwerelaunchedattargetsin

EnglandandcontinentalEurope.2°In March 1944,HeinrichHimmlerwentsofarasto have

vonBraunarrestedfor treason,chargingthathewasmoreconcernedwith spacetravelthan

with Germany'ssurvival(hewasultimatelyreleased).21

Assumingthattheclaimsof VonBraunandtheothersweregenuine,Peenemtinde

representsahistoricturningpointin thehistoryof spaceexploration.Forthefirst (butby no

meansthelast)time,agroupof "truebelievers,"seekingfinancialandpoliticalsupportfor

their visionof spaceflight,hadacquiescedto--if notactivelyencouraged--aredefinitionof

spacetechnologythatservedagovernment'sshort-runobjectives.

Thedesireto continuetheirwork regardlessof whowaspayingfor it (orwhy)also

appearsto havebeenafactorinRocketTeam'sdecision,duringthefinal daysof thewar, to

moveasmanyof theirpapersandasmuchof theirequipmentaspossiblefurtherwest

(Peenemtindewasdirectlyin thepathof theSovietadvance)in orderto surrenderto the
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Americans.A U.S.Army intelligencereport,basedupontheinitial interrogationsof the

capturedspecialists,notedtheirbeliefthat"this country[theU.S.]wastheonemostableto

providetheresourcesrequiredfor interplanetarytravel.''=

RelocatedtotheUnitedStates,yonBraunandhisteambeganbuildingandtesting

missilesfor theU.S.Army, first atWhiteSands,and,in 1950,at theRedstoneArsenal

outsideof Huntsville,Alabama.RenamedtheGeorgeC. MarshallSpaceFlightCenterin

1960,this facilitywasto becomeoneof thekeyorganizationsin theU.S.spaceprogram.

GiventhataformerGermanmilitaryprogramwasnow in thehandsof theU.S.

defenseestablishment,it is hardlysurprisingthatresearchinto rocketrycontinuedtobe

definedasamilitary issue,andthatpolicyownershipremainedexclusivelywith thearmed

services.SoontheArmy,Navy,andthenewlycreatedAir Forcewereeachattemptingto

buildmissilesof theirown.Unfortunately,thisresultedin ahighdegreeof duplication,and

therivalry betweentheservicesfrequentlygot in thewayof technicalprogress.Efforts

duringthelate1940sto mergemissileR&D into aunifiedprogram,evento thepointof

buildingasingletestrange,sankina morassof suspicionandinfighting.23

An evengreaterdifficulty for therocketprogram,however,wasofficial skepticism

aboutits militaryutility (which,giventheprevailingpolicydefinition,meantits utility,

period).TheV-2, themostpowerfulrocketthenin existence,hadhaddifficulty hitting

targetsonly afewhundredmilesaway.To beaneffectiveweaponfor theU.S.,amissile

wouldhaveto capableof accuratelyreachingfar moredistanttargets.In short,theAmerican

militaryrequiredaninter-continental ballistic missile. The technical challenges of such a

device were, to say the least, formidable. Since at least part of its flight path would carry it

outside the atmosphere, an ICBM would need to be built from materials capable of
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withstandingtheheatfromreentry.Its guidancesystemwouldhaveto befar more

sophisticatedthananythathadbeenbuilt up to thattime.Finally,militaryplannersexpected

thatanICBM wouldcarryanuclearwarhead.TheatomicbombsusedagainstJapan,

however,hadweighedfive tonseach,well beyondthecapabilityof anymissilethenunder

development.24

Thesefactsledmanyprominentscientistsandengineersto concludethatanICBM

v_astechnicallyinfeasible.In December1945,for example,VannevarBush,who hadplayed

amajorrolein theManhattanProjectandwastheprincipalarchitectof Americanpost-war

sciencepolicy,toldaSenatecommitteethat

Therehasbeenagreatdealsaidabouta3,000-milehigh-

anglerocket.In my opinion,suchathingis impossibleand

will remainimpossiblefor manyyears.Thepeoplewhohave

beenwriting thesethingsthatannoymehavebeentalking

abouta3,000-milehigh-anglerocketshotfrom onecontinent

to anothercarryinganatomicbomb,andsodirected[bya

guidancesystem]asto beapreciseweaponwhichwould

landonacertaintargetsuchasthiscity [of Washington].I

saytechnicallythatI don't thinkanybodyin theworldknows

howto dosuchathingand! feelconfidentthatit will notbe

donefor averylongperiodof timeto come.I thinkwecan

leavethatoutof ourthinking.I wishtheAmericanpeople

would leaveit outof theirthinking.25

Themilitaryrocketprogram'smostseriousproblem,however,wasonewhich

frequentlyconfrontsemergingtechnologies:therewasnopotentialmissionfor sucha

devicethatcouldnotalreadybecarriedout,far moreefficientlyandwith lesscost,by
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existinghardware.TheU.S.bomberfleet,particularlywith thedevelopmentof in-flight

refuelingandtheestablishmentof overseasair bases,wasfully capableof deliveringbombs

of anysize---conventionalor nuclear--practicallyanywhereonearth.

In spiteof all of theseobstacles,rocketresearchdid moveahead,albeitmoreslowly

thansomewouldhavepreferred.Thiswasdue,in part,to significantimprovementsin the

relevanttechnologies:morepowerfulengines,strongermaterials,andmoresophisticated

computingequipment.26Theother--andperhapsmoreimportant--factorwaspolitical.In

1952,Americanselectedanewpresident,onewhowould takeasomewhatdifferentviewof

rocketryandits potentialbenefits.

A SECRET (AND A NOT-SO-SECRET) REDEFINITION

By the early 1950s, it had become clear that missile technology would soon reach

the point where it would be possible not only to deliver a payload from one continent to

another, but to place a satellite into earth orbit. Such a capability could potentially be put

to a number of uses. As early as 1945, the British author Arthur C. Clarke had discussed

the possibility of using orbital platforms as a relay for radio and television signals. 27 A

1954 report to the National Science Foundation by the American Rocket Society

described in some detail how satellites could contribute to scientific research, long-range

weather forecasting, and improvements in communication and navigation. 28

Once again, however, it was the needs of the defense community that persuaded the

federal government to pursue satellite research. It is useful at this point to recall the



Chapter3:12

discussionof issuespecificityfromchapter2.To saythatrocketscould serve no useful role

in "national defense" ignores the fact that this term actually covers a broad range of

activities. In addition to the development and procurement of weaponry, it can also refer to

the recruitment, training, and management of military personnel, the development of

strategies and tactics, and the acquisition of intelligence and reconnaissance data. Thus, the

fact that rockets could not serve as an effective weapon (which was becoming less true with

each passing year) did not preclude their contributing to U.S. national security in some other

way.

Like many Americans who had felt the shock and dismay of the Japanese assault on

Pearl Harbor, President Eisenhower was keenly aware of the possibility of a sudden attack

on the United States. 29 Such concerns were heightened by a 1955 report from a special panel

of the Office of Defense Mobilization. Chaired by James Killian, 3° the main finding of the

panel was that while the U.S. had an "offensive advantage" over the Soviet Union, it was

still vulnerable to surprise attack, a situation that could actually lead the Soviets to launch a

preemptive military strike. One of the most important ways of preventing this, the report

concluded, was through more effective intelligence-gatheringf _

It is therefore hardly surprising that the Eisenhower Administration began, through a

variety of means, to try to learn as much about Soviet capabilities and intentions as possible.

At the 1955 Geneva Summit, the president proposed his famous "Open Skies" policy, which

would permit the U.S. and the USSR to conduct aerial surveillance of each other's

territory. 32 Soviet rejection of the proposal led him to approve secret (and illegal under

international law) reconnaissance missions over the USSR, first by high-altitude balloons
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outfittedwith automaticcameras(knownby thecodenameGENETRIX),andlaterbythe

U-2 spyplane.

Neitherof theseapproaches,however,wasfully satisfactory.Theballoons,which

wereentirelydependentuponprevailingwinds,werelargelyineffective:only44of the

morethan500launchedwereeverrecovered,andseveralcamedown(orwereshotdown)

overSovietandChineseterritory.33TheU-2could,of course, go anywhere a pilot took it,

but since this meant placing American personnel at risk (not to mention the fact that the

flights were a blatant violation of Soviet air space), Eisenhower was nevercompletely

comfortable with the plane.

Those familiar with the technology involved, however, believed that satellites could

overcome all of these difficulties. As early as 1946, a RAND Corporation study had noted

that a "satellite offers an observation aircraft which cannot be brought down by an enemy

who has not mastered similar techniques. ''34 In a 1952 article for Collier's magazine (see

below), Wemher yon Braun wrote that "the telescopic eyes and cameras" of a space station

would make it impossible for a Country to hide warlike preparations for any length of time. 35

Although he was writing about a manned facility (clearly an infeasible option in the mid-

1950s), the principle was basically the same as that outlined in the RAND study. An

automated "spy" satellite, taking pictures from earth orbit, would be far less vulnerable than

the observation balloons Or the U-2, and would not expose any Americans to danger. 36 Thus,

for the first time a space-based technology was able to provide a high-priority 37 government

service better than any existing alternative. 38 In March 1955, one month after the Killian

report was issued, the administration approved a top-secret "strategic reconnaissance

satellite" program, initially designated as the WS-117L. 39
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Defining space R&D as an intelligence project, however, meant that Eisenhower

officials would treat it far differently than they would have a basic science (or even a

weapons development) program. In fact, although there was no way to know this at the time,

the military intelligence definition of space policy was to have a profound impact on not just

the WS-117L, but the entire future course of the U.S. space program as well.

Science, Secrecy, and Misdirection

One of the more distinctive--and obvious--features of government intelligence

programs is the need for strict security. This usually means, at a minimum, restricting access

to information, as was done for the Manhattan Project and the U-2 program. Very few

officials, even within the Eisenhower administration, had any knowledge that a spy satellite

was under development. In fact, with the exception of an off-the-cuff remark by President

Johnson in 1967, 40 the U.S. did not officially acknowledge that it had such a capability until

the mid- 1970s. 41

Keeping a space project secret, however, presented special problems. Throughout

the 1950s, public interest in spaceflight was being fanned by a number of events. Like his

mentor Hermann Oberth 20 years earlier, Wernher von Braun had been spending much of

his time since coming to America trying to build up public enthusiasm--and political

support--for space exploration. He wrote a series of articles for Collier's magazine about

rockets, space stations, and human flights to the moon and Mars, all of which managed to

ask, in one way or another, "what are we waiting for?" He also collaborated with Walt

Disney on three one-hour television episodes devoted to space exploration, and (together

with science writer Willy Ley) designed a scale model of an "atomic rocket" for the
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Disneylandthemeparkin Califomia.42Besidesmakingspaceflight,in politicalscientist

HowardMcCurdy'swords,"seemreal" tomillions of Americans,vonBraunwasseekingto

putpressureontheU.S.governmentto stepupits fledglingspaceprograms.

Meanwhile,far moresignificanteventswereunfoldingwithin thescientific

community.A few yearsearlier,theInternationalCouncilof ScientificUnionshadhelped

setupwhatwouldbecomeknownastheInternationalGeophysicalYear.Its purposewasto

bringtogetherscientistsfrom aroundtheworld(morethan60countriesultimately

participated)to conductanintensivescientificinvestigationof theearth,includingitspoles,

oceans,deepinterior,and--significantly--theregionof nearbyspace.43Manyscientistsand

engineers(includingvonBraun)beganlobbyingthefederalgovernmentfor permission(as

well asfunding)to developandlaunchascientificsatelliteaspartof U.S.participationin

IGY: 4

Theadministrationsoonrealizedthat,givenall of thisactivity,simplykeepingsilent

aboutsatelliteresearchwouldsurelyarousesuspicion,particularlyon thepartof theSoviet

Union.45Eisenhowerofficialsthereforedecidedtoemployastrategyof misdirection:there

wouldbeasecond,public satellite program, dedicated exclusively to scientific research, that

would become the focus of American (and, hopefully, world) attention.

Space historians have known since the mid-1980s (when many of the relevant

documents began to be declassified), that this is how the civil component of the U.S. space

program began: not in the name of scientific discovery or of conquering a "new frontier,"

but as an adjunct to---and a cover for--the Eisenhower Administration's top priority in

space, the spy satellite. 46 One author has put the matter quite bluntly:



...Dwight D. Eisenhower,fromthefirst timehegaveserious

considerationto theconceptuntil thedayheleft office inJanuary

1961,viewedsatellitereconnaissanceasapreciouscommodity

thathehadto protectwith "bodyguards"of coverstories,half-

truths,misdirections,anddiversions.Muchof theAmerican

civilian spaceprogram,for instance,appearsto havebeena

visible,publicmeansof divertingattentionfrom thesecurity-

relatedprogramsthatEisenhowervalued.Evenothermilitary

programsthemselvesshieldedhis toppriority: thereconnaissance

satelliteprogram.47
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As it happened,theIGY proposalsuitedtheadministration'sneedsperfectly:a

highlyvisible,international event, conducted solely for the advancement of science.

Accordingly, on July 29, 1955, the White House announced that President Eisenhower had

approved plans for a series of "small unmanned earth-circling satellites" to be launched

during the International Geophysical year. In view of what is now known about the

administration's motives, the language of the official announcement comes off as rather

heavy-handed:

The President expressed personal gratification that the

American program will provide scientists from all nations

with this important and unique opportunity for the

advancement of science. 48

Using the IGY as a cover had one added--and, for Eisenhower officials, a terribly

important--benefit. Since no nation had ever placed a satellite into orbit before, the issue of

territorial rights in space had never even been discussed, much less resolved though
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internationalagreement.As theirreactionto the"openskies"proposal(andlaterto theU-2

overflights)makesclear,theUSSRwasadamantlyopposedto anyactivitythatit regarded

asencroachinguponits territorialsovereignty.SomeU.S.officialsfearedthatif theworld's

first satellitecouldevenberemotelyperceivedasrepresentinganysortof militarythreat,the

SovietUnionwouldseekto assertsomeformof sovereigntyclaimoveritsorbitalspace.

Sucharestrictionwould,to saytheleast,seriouslyunderminethereconnaissancesatellite

program.

If, on theotherhand,thefirst objectin spacewasmerelyascientificinstrument--

betterstill, if it waspartof aninternationalprogram--suchareactionwasmuchlesslikely.

A satellitelaunchedundertheauspicesof theInternationalGeophysicalYearcould

thereforehelpestablishanimportantlegalprecedentgoverningfuturespaceactivities.A

classified1955NationalSecurityCouncilreport,labeledNSC5520,notedthat"[t]he IGY

providesanexcellentopportunityto meshascientificsatelliteprogramwith thecooperative

world-widegeophysicalobservationalprogram"soasto,amongotherthings,"providea

testfor theprincipleof 'Freedomof Space.'"Thereportadvisedthatthe"U.S.should

emphasizethepeacefulpurposesof thelaunchingof suchasatellite,"andcautionedthatthe

launchshouldnot "involveanyactionswhich imply arequirementfor priorconsentby any

nationoverwhichthesatellitemightpassin itsorbit.''49

To besure,suchasatellitewouldbeconducting"realscience."NSC5520,for

example,listsanumberof legitimatescientificobjectivesfor suchadevice,suchas

providingmoreaccuratedataonthedensityandpressureof theupperatmosphereand

informationon theioncontentof theionosphere.5°Theadministration,however,appearsto

haveregardedthisaslittle morethanabonus.Discussionof the"freedomof space"issuein
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thedocumentfarexceedsthatdevotedtothescienceinvolved.5_ It is also highly

questionable whether the frugal Eisenhower would have approved the project on the basis of

its scientific merits alone, particularly after the costs soared from an estimated $20 million

(according to NSC 5520) to nearly $110 million (more than twice the budget of the entire

National Science Foundation) by mid-1957. 52 Clearly, this was no ordinary, run-of-the-mill

basic science program.

In other words, it was not just the WS-117L that was covered by the intelligence

definition of space policy. Although presented to the wodd as a civilian, scientific

enterprise, the IGY satellite was regarded by the White House primarily as part (albeit an

important one) of its space reconnaissance program. This, in turn, meant that (unknown to

virtually all of its participants) decisions on the civilian program's development were to be

evaluated largely, if not exclusively, according to how they would affect the "main" project,

the WS-117L. This fact 53 sheds a great deal of light upon Eisenhower's approach to the

early U.S. space program, which, as will be seen below and in the next chapter, was soon to

come in for some very heavy criticism.

Participation

For years after the U.S. had "lost" the "race" to launch the first satellite to the Soviet

Union--and particularly following the American launch failure a few months later (see next

chapter)--the Eisenhower administration would be roundly condemned for (among other

things) not selecting Wernher von Braun to head the IGY program. Subsequent historical

discussions would take it for granted that the selection of Naval Research Laboratory was

simply wrong (if not an outright "disaster"), a result of politics and inter-service bickering. 54

Even Homer Stewart (from the Jet Propulsion Laboratory), the chair of the committee that
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madetheselection,calledit "a realboner.''55Understandinghow theadministrationdefined

spacepolicy (suchasit was),however,makesit clearthatthedecision--althoughcertainly

opento question---didfollow acertainlogic.

In thesummerof 1955,Assistant Secretary of Defense Donald Quarles established

an advisory committee (chaired by Stewart) to recommend which of the many satellite

proposals to select for the IGY. 56 There were two major contenders: Project Orbiter, from

von Braun's team in Huntsville, which would use a modified version of the Army's

Redstone rocket for a launch vehicle; and Project Vanguard, from the Naval Research

Laboratory, 57 which would launch with an upgraded Viking sounding rocket. 58

The NRL proposal boasted a more sophisticated satellite and better tracking

facilities, but a number of other factors seemed to favor the Huntsville group. The Viking

was still in the experimental stage, far behind the Redstone in development, meaning that

von Braun stood a far better chance of launching sooner (in fact, he would later tell the U.S.

Senate that he could have had a satellite in orbit as early as t 956, a full year before

Sputnik59). In addition, the Army team, which consisted of a number of German scientists

and engineers from Peenemtinde, had more experience than did the Navy group. Finally,

thanks to his relentless advocacy of space in the popular media, von Braun himself had

become America's most well-known (and most effective) spokesman on behalf of space

issues.

It is important to remember, however, that in 1955 the administration's top priority

was the spy satellite. The primary purpose of the civilian satellite was not just to conduct

scientific research, but rather to convey a benign, non-threatening image of the U.S.

program, and to help establish a principle of "freedom in space." The civil project would
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thereforehaveto berunby anorganizationasfar removedfrom theactivemilitary as

possible.This (still secret)requirementeffectivelydoomedProjectOrbiter.Not onlywas

yonBraunworkingdirectlyfor theU.S.Army,but theRedstonerocketheproposedto use

asalaunchvehiclewasalsoslatedto serveasthenation'sfirst ICBM.

TheNRL was,of course,aNavyfacility, andhadbeenfromtimeto timedirectly

involvedwith thedevelopmentof militarytechnologies(it had,for example,conducted

someof theearliestexperimentsin nuclearpropulsion6°).Evenso,it did conducta great

deal of basic scientific research, and the Viking rocket it was developing had no military

application whatsoever. Thus, the administration stood a much better chance of achieving its

larger foreign policy goals with Vanguard than with Orbiter. Von Braun (and others) may

have been "appalled" at the decision, 61 but it did conform perfectly to the prevailing, if

largely unknown, policy definition.

Relevant Information

As with its selection of the NRL, the administration would also later be criticized for

the (allegedly) slow pace of the satellite program, and particularly for "ignoring" evidence

that the Soviets were on the verge of a launch of their own. For more than four years prior to

the launch of Sputnik I in 1957, the Eisenhower Administration had received repeated

warnings about the USSR satellite program. A 1953 report (originally requested by

President Truman) by physicist Aristid V. Grosse was one of the first official documents to

sound the alarm:

If the Soviet Union should accomplish this [orbiting a

satellite] ahead of us it would be a serious blow to the



technicalandengineeringprestigeof America the world

over. It would be used by Soviet propaganda for all it is

worth. 62
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The "blow to U.S. prestige" phrase also appears in von Braun's 1955 satellite proposal,

although he did not mention the USSR by name (referring instead to "some other nation"

that might reach space first). 63

Similar warnings were even sounded within the Eisenhower administration. The

NSC 5520 document actually goes into considerable detail about the consequences of the

Soviet Union becoming the first nation in space:

Considerable prestige and psychological benefits will accrue

to the nation which first is successful in launching a satellite.

The inference of such a demonstration of advanced

technology and its unmistakable relationship to inter-

continental ballistic missile technology might have important

repercussions on the political determination of free world

countries to resist Communist threats, especially if the USSR

were to be the first to establish a satellite. 64

This view was endorsed by a memorandum attached to the NSC report by

presidential assistant Nelson Rockefeller. In fact, Rockefeller may well have been--

probably unwittingly--the first public official to speak of a "space race":

the costly consequences of allowing the Russian initiatives to

outrun ours through an achievement that will symbolize

scientific and technological advancement to peoples
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everywhere.Thestakeof prestigethatis involvedmakesthis

aracethatwecannotaffordto lose. 65

In July 1957, three months before the Russian launch, CIA Director Allen Dulles

informed Donald Quarles, the Deputy Director of Defense, that the President of the

Soviet Academy of Sciences had bragged that "literally in the next few months, the earth

will get its second satellite." Dulles' memo also presented the intelligence community's

assessment that "for psychological and prestige factors, the USSR would endeavor to be

first in launching a satellite. ''66

Finally, the Soviet missile and launch facilities in Central Asia had been under

surveillance by U-2 spy planes since 1956. These missions had given U.S. officials fairly

reliable data about the status of the Russian satellite program (as well its progress toward

developing a working ICBM), including a number of photographs of the SS-6 rocket, the

booster that would launch the first Sputnik. 67 In short, as almost all historians now agree,

Eisenhower may have been shocked at the public reaction to Sputnik (see next chapter),

but he was not particularly surprised by the launch itself. 68

As already noted, many critics charged that the administration had "ignored"

Soviet space activities. Later assessments of 1950s space policy, which are generally

more favorable to the president, are often still at least mildly critical of his "failure to

appreciate" the psychological impact of the Soviet achievement, a view which even

extends to some senior Eisenhower officials, such as James Killian and Richard Nixon. 69

One author states categorically that the administration's neglect was "almost surely

generational.'7°
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Viewing theU.S. satelliteprogramin termsof how it wasdefinedby officials at

thetime, however,helpsto placethesepresumed"failings" in a somewhatlargercontext.

Chapter2 notedthatthemannerin which apublic issueis defineddetermineswhich

sourcesandtypesof informationpolicymakerswill regardasrelevant.Facts,

observations,predictions,andsoon thatfall outsidetheaccepteddefinition--even if they

areaccurate--tendto beignored.Of course,the line separatingwhat is relevantand

irrelevantmaynot alwaysbeperfectlyclear.It is certainlypossibleto imaginecasesin

which "marginal" informationis introducedinto officials' deliberations,even

acknowledgedanddiscussed,butultimatelyplaysno substantiverole in thefinal

decision.

This seemsto havebeenthecasewith the"racing" aspectsof theU.S. satellite

program,The solepurposeof themilitary portionof theprojectwasto developand

deployaworking surveillancesatellitesystem.Theprimarygoalof thescientific

programwasto aidthemilitary programby helpingto establishaninternationallegal

principle.Thequestionof whichcountrywas"first into space"hadvery little bearingon

eitherof theseobjectives,exceptinsofarasthecountryinvolved launchedthe"right"-

i.e., non-threatening--kindof satellite.Unfortunately,this attitudewasrestrictedto those

few officials who hadfull informationabouttheU.S.program,andwerethusprivy to the

"official" definition.Thevastmajority of Americanswerecompletelyunawareof their

government'sstrategy,andwouldquickly developavery differentview asto whatwas

happeningin space.
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CONCLUSION

Assessments of Eisenhower's presidency in general--and his space policies in

particular--have changed substantially over the years. As will be seen in more detail in

the next chapter, political opponents at the time charged that the president was

"disengaged" and "out of touch," or with being more interested in saving money than in

defending the country. More recent accounts of the Eisenhower years, however, tend to

be somewhat more charitable, 71 particularly with regard to his handling of Sputnik.

Although, as stated earlier, he is still widely regarded as having been "wrong" not to

anticipate the psychological fallout of the Soviet satellite, 72 the president is now generally

seen as having been "right" in telling the nation not to panic, and in trusting that

America's overall scientific, industrial, and economic establishment was far superior to

that of the USSR.

The problem definition perspective, however, presents yet another view of these

events. As was also noted earlier, the president's apparent inattention to the psychological

aspects of Sputnik was a result of the way he and his advisors were conceptualizing the

space "problem." Future chapters will show that this would not be the last time such a

thing occurred. Nevertheless, and even granting the strategic value of reconnaissance

satellites, there is some reason to question the president's selection of this particular

definition in the first place. Although he would eventually concede the practical benefits

of space in communications and weather prediction (and was quick to extol their virtues

when the U.S. program began to produce in these areas73), he apparently did not see them

during the 1955-7 period. Instead, he seemed to have regarded the money devoted to the

space programs--equated with spending on scientific research and the military--as a sort
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of "necessaryevil" ratherthanasaninvestmentin apotentiallyvaluablesetof

technologies.

Thus,whileEisenhowermaydeservecreditfor "beingright aboutSputnik," he

can still be faulted for failing to appreciate the more general benefits of space technology.

In other words, it can be said that the president made the mistake of defining the space

policy "problem" much too narrowly. It was a mistake that would ultimately prove very

costly for him personally, and for the country.
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CONTESTED GROUND:

THE HISTORICAL DEBATE OVER NASA'S MISSION

PART Ih FIRST MISSION

Chapter 4

NASA: Born out of Fright
1957-1961

The twin definitions of space policy into which the Eisenhower administration had

settled were utterly demolished by a dramatic series of events in late 1957 and early 1958.

As some had warned (see last chapter), on October 4, 1957, the Soviet Union became the

world's first space-faring nation with the successful launch of Sputnik I into earth orbit.

This historic achievement was followed less than a month later by Sputnik II, which carried

a living creature--a dog named Laika--into space for the first time. In addition to being

space "firsts," these two satellites, weighing 184 and 1120 pounds respectively, I were far

heavier than the 4 pound payload of the Navy's struggling Vanguard program. Thus, it

appeared to many Americans at the time that the USSR was "ahead" not just on a

timetable, but in the development of rocket technology itself, 2 a belief that was only

reinforced by the early problems of the (public) U.S. satellite program throughout 1957-8.

These, however, were not the events--impressive and historic achievements though

they were--that served to undermine the Eisenhower space policy. It was, rather, the

political activity (or, as some have seen it, the lack of activity) that followed in the wake of

the Soviet space exploits that--to use the vocabulary introduced in chapter 2--redefined
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theAmericanspaceprogram.Thischapterwill showhowtheU.S.reactionsto theSputniks

and their descendants brought about a fundamental shift in space policy, and trace the

consequences of that shift, the effects of which are still felt today.

BACKGROUND

Following up on the success of the Sputniks, the Soviet Union continued to stun

observers with its even more ambitious Luna series. In January 1958, Luna I flew within

3000 miles of the moon, becoming the first human-made object to orbit the sun. On

September 14, 1959 Luna H (carrying the Soviet flag) hit the moon 270 from its visible

center, and the following month Luna III orbited the moon, sending back the first photos of

the lunar farside. 3

Meanwhile, the U.S. program (at least the part that was known to the general

public) was literally having trouble getting off the ground. On December 6, 1957, the entire

country saw the much-delayed Vanguard--its true purpose now superfluous--blew up on

live television during a test launch. 4 The first successful American satellite would not come

until January 31, 1958, with the launch of Explorer 1, developed, ironically enough, by

Wemher Von Braun and his team in Alabama. 5 By the standards being set by the USSR,

however, Explorer was not particularly impressive: it weighed only around 23 pounds,

many times smaller than Soviet payloads. In short, even the first U.S. success seemed to

underscore how far ahead the Russians were.

Beginning with the announcement of the first Sputnik, President Eisenhower made

a concerted effort to reassure the American public that despite their apparent "lead," the
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U.S.spaceprogram--aswell asAmericanscienceandtechnologyin general--wasona

parwith, if notaheadof, thatof theUSSR.At his first pressconferenceafterthelaunch(on

October9), EisenhowerassertedthattheU.S.andtheSovietUnionwerenot in a"space

race,"andthatRussianachievementsin thefield did notraisehisapprehensionsabout

nationalsecurity"oneiota.''6Thefollowingmonth,hemadetwo nationallytelevised

speechesin thespaceof asingleweekon thetopicof scienceandU.S.security,7which

wereintendedinpartto "putthewholeaffair in perspective''8byreviewingU.S.military

strengthandpresenting"a smallsampleof ourscientists'accomplishments"(suchasan

experimentalnoseconesent"hundredsof milesto outerspace[sic] andback")to showthat

thatAmericanstrength"is notstatic,but isconstantlymovingforwardwith technological

improvement.''9Healsousedtheseoccasionsto announcechangeslike theappointmentof

aPresidentialScienceAdvisor(seebelow).

No doubt,thepresidentexpectedthatthesestatementsandpolicychangeswould

put thematterto rest.After all, astheformerSupremeCommanderof thewaragainstNazi

Germany,hecouldbecountedonto assesscorrectlyU.S.military strengthcomparedto

thatof anypotentialadversary.Moreover,asonewhohadbeenforcedto contendwith the

destructivepowerof Germanrockets,hisappraisalof Sovietcapabilitiesin thisareawould,

undermostcircumstances,havecardedagreatdealof weight,l° Finally,althoughwell into

hissecondterm,Eisenhowerhimselfremainedhighlypopular,andhadmaintaineda

rapportwith thepublicthat,in thewordsof onebiographer,usuallycameacrossas"so

comforting,sograndfatherly,socalm.TM

Internal administration documents also make it quite clear that the president felt

no particular anxiety about Sputnik, nor did he see any need for major changes in U.S.
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policy. At ameetingwith DefenseDepartmentofficials on October8 (four daysafterthe

launch),Eisenhowernotedthat "to makea suddenshift in ourapproachnow wouldbe to

belie theattitudewehavehadall along.''lz Similarly, recentlydeclassifiedminutesof

thefirst NationalSecurityCouncilmeetingafterSputnik, on October 10, 1957, record

that the president himself was anticipating that top aides would soon be obliged to talk

to the press, testify before Congress, "and the like," and that

...in the circumstances, he [the president] could imagine

nothing more important than that anybody so involved should

stand firmly by the existing earth satellite program which

was, after all, adopted by the Council after due deliberation

as a reasonable program. In short, we should answer inquiries

by stating that we have a plan--a good plan--and that we are

going to stick with it. _3

On this particular issue, however, Eisenhower's displays of confidence did not have

the desired effect. Instead of reassuring the public, his press conferences and speeches

came off as, at best, defensive, and, at worst, in the words of Walter Lippmann, like "a tired

old man who had lost touch with the springs of our national vitality. ''14 The "not one iota"

comment in particular seemed to represent the attitude of one who simply did not

understand what all the fuss was about. A Herblock cartoon from early 1958, for example,

shows the President hiding from a Russian satellite in bed, with a sign reading, "Do Not

Disturb One Iota. ''15 A 1957 Life magazine article, "Arguing the Case for Being Panicky,"

compared the administration's attempts to calm the public to the boasts of "Persian captains

just before Alexander the Great massacred them," or the British army at Trenton during the
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RevolutionaryWar.16In effect,thepresident'sefforts,farfrom calmingtheAmerican

people,actuallymademattersworse:notonly did a largesegmentof thegeneralpublicstill

believethattheywerefacingimminentperil fromSovietrockets,butnowmanyfelt that

therewasalackof leadershipontheissueaswell.

Certainly,theseeffortswerenothelpedby sometopadministrationofficials.

Secretaryof DefenseCharlesWilson(whowasin theprocessof leavingofficeatthetime

of Sputnik 1) once referred to the satellite program as an effort to "get a damn orange up in

the air, ''17 derided Sputnik as a "neat scientific trick," and dismissed any notion of danger

from Soviet rockets by saying "nobody is going to drop anything down on you from a

satellite while you're asleep, so don't worry about it." Chief of Staff Sherman Adams, who

later claimed that he was following the President's desire for "calm poise," ridiculed the

notion of an "outer space basketball game. ''_8 These and other statements only reinforced

the view that the administration was made up of elderly men who were out of touch with

the new world of rockets and missiles. _9

Not surprisingly, Democratic officials eagerly (although usually not directly)

sought to encourage this view (see below). What is somewhat more unexpected, however,

is the extent to which this perception was held by many prominent Republicans as well. In

his memoirs, for example, Richard Nixon, then Eisenhower's Vice President, expressed

some frustration with what he felt was the president's and Chief of Staff Sherman Adams'

failure to grasp the importance of space technology. 2° In fact, some authors have gone so

far as to suggest that a sort "generation gap" had emerged within the administration, with

the "younger men," such as Nixon and U.N. Ambassador Henry Cabot Lodge, were better

able to understand Sputnik's significance. 2j
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Formosthistorians,theEisenhoweradministration'sresponseto theearlySoviet

spacefeatsrepresentsthe key turning point in the history of the U.S. space program.

According to virtually every study, survey, and historical account--all of which vary

widely in their overall assessment of Eisenhower, it was the president's inability to allay

the public's anxieties about Sputnik that set in motion the whole chain of events that

ultimately led up to the establishment of NASA. A 1990 history of the House Science and

Astronautics Committee speaks of how "Congress seized the initiative [in setting space

policy in 1958]" because the executive branch had "sounded an uncertain trumpet." It also

notes that "[w]hile Members of Congress were calling for action.., the public was getting

frustrated and infuriated by the 'Papa-Knows-Best' advice [from the Administration]." The

study (which was published by the Committee itself, and therefore may be presumed to

represent the "official" account) characterizes the Eisenhower Administration as "timid"

and Congress as "forcefully articulate, ''z2 and argues that the president submitted the

National Aeronautics and Space Act (the legislation that created NASA) only because he

knew that the Congress was about to come forward with proposals of its own. 23

For their part, those with a less negative view of the administration claim that the

NASA proposal represented one of the president's more adroit political moves. According

to this view, faced with politically-motivated accusations and fear-mongering calls for

action, not to mention the largely overblown and irrational reaction to Sputnik on the part of

the general public, Eisenhower introduced legislation designed to head off what he feared

would be "wilder" and more expensive proposals from other policymakers. 24While this

account is somewhat more favorable in its treatment of the president, it nevertheless

concludes that the new policies and government reorganization that emerged in late 1957
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andearly1958weretheresultof amajorshift in theU.S.political environment.It is

thereforeimportantto understandhowandwhy thatshifttookplace.

THE SPUTNIK DIFFERENCE: EXTERNAL

The impact of Sputnik has its roots in a number of "background" factors: the state

of the Cold War, the nature of space flight, and most Americans' general beliefs about the

power of science and technology (at least at that time). Any one of these factors could

account for some of the part of the public's reaction. As it happens, however, Sputnik

touched upon all of them at the same time.

Some of these concerns have been discussed extensively elsewhere. For example,

almost all histories of the period point out that the American public of the 1950s had

developed an unusually strong sense of complacency. Although the decade certainly had its

share of economic and social problems, including persistent pockets of poverty, continuing

racial discrimination, and occasional economic instability, "never had Americans--never

had any people--been so generally and spectacularly prosperous. ''25 Thus, most of the

country took it for granted that, in addition to being the richest, freest, and most powerful

people on earth, they were the best educated and most technologically advanced as well96

Sputnik abruptly called all of these assumptions into question.

Likewise, many authors have noted that a major element in the American reaction

to Sputnik was the fact that Russia, and not their own country, had officially opened the

Space Age. The event itself was seen everywhere as an act of enormous historic

significance in its own fight, the fulfillment of one of humanity's most long-held

aspirationsF It touched upon what Eisenhower Science Advisor James R. Killian has
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called "atavistic, subtle emotions about cosmic mysteries," an "instinctive, human response

to astronomical phenomena that transcend man's natural ken. ''2s At least author has

suggested that these responses bordered on out-and-out superstition, a throwback to a more

primitive time. 29 That such a feat had been accomplished--and such deeply rooted feelings

inspired--by their primary rival (and that the first, and much smaller, U.S. attempt failed so

ignominiously) was a source of humiliation and shame, as well as alarm, for many

Americans.

For the Soviet government, the idea of opening a new era in human history fit in

very well with their long-standing efforts to portray themselves as an "advanced,"

"revolutionary" society. Beginning with Sputnik I, the Soviet media, public statements by

Russian scientists, and the pronouncements of the leadership--particularly Khrushchev--

pointed to their space achievements, and especially the fact that they were "ahead" of the

U.S., as proof of the superiority of the socialist economic and political system. The official

announcement of the first Sputnik, for example, concluded that "our contemporaries will

witness how the freed and conscientious labor of the people of the new socialist society

makes the most daring dreams of mankind a reality. ''3° A history textbook published in the

USSR in 1960 cited Sputniks L II, and III, and the Luna series as "convincing proof of the

great superiority of socialism over capitalism, the natural result of the development of

socialist society. TM Another writer claimed that the satellites were the hallmark of a new,

socialist era, much as the steam engine had signaled the "maturity of capitalism. ''32

American officials and commentators were particularly concerned that the image

the Russians sought to convey--a progressive, future-oriented society that transformed

itself from a relatively backward country into the world's first space power in just forty
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years--would prove especially alluring to developing countries. Although there is no

evidence that the Soviet space program ever played any role in causing a nation "go

communist," this fear was very real for many Americans, and was frequently raised over

the next decade as a justification for an expanded space program.

Soviet advances in space also raised a number of legitimate (if not entirely

realistic) strategic concerns. First and foremost among these was the dramatic evidence

that the USSR did indeed posses (as it had claimed a few days before the Sputnik

launch) a rocket powerful enough to serve as an intercontinental ballistic missile. For the

first time in its history, the United States was no longer protected from a direct military

attack by its oceans. This new sense of vulnerability left many Americans deeply

shaken.

There are, however, a number of elements in the U.S. reaction to Sputnik that have

not been examined in any depth. The first, and perhaps most important, is the unique nature

of the Cold War itself. When fighting a conventional (i.e., a "hot") war, a country naturally

makes use .of all of its resources: industrial capacity, research and development

establishment, the talents of its population, etc. These assets, however, are usually placed in

the service of--and are subordinate to--a single institution, the military. What was

different about the Cold War was that virtually every political, economic, social, and

cultural institution in the U.S. was itself seen to be in direct "competition" with its

counterpart in the USSR. In other words, it was a "war" that was "fought" on a multitude

"battlefields"--political, economic, ideological, cultural--simultaneously:

What Sputnik did, in... suggesting Soviet scientific

superiority, was to alter the nature of the Cold War. Where it



hadpreviouslybeenamilitary andapolitical strugglein

whichtheUnitedStatesneedonlylendaid andcomfortto its

alliesin thefrontlines,theColdWarnowbecametotal,a

competitionfor theloyaltyandtrustof all peoplesfoughtout

in all areasof socialachievement,in whichsciencetextbooks

andracialharmonywereasmuchtoolsof foreignpolicy as

missilesandspies.33
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Eisenhowerhimselfsummedupthesituationratherneatlyin his 1958Stateof theUnion

Message:

...whatmakestheSovietthreatuniquein historyis its all-

inclusiveness.Everyareaof humanactivityis pressedinto

serviceasaweaponof expansion.Trade,economic

development,militarypower,arts,science,education,the

wholeworldof ideas--allareharnessedto thissamechariot

of expansion.34

A similar point was made a few months later by Congressman Overton Brooks during floor

debate on the National Aeronautics and Space Act:

The cold war.., is entering a new phase--or at least a new

dimension is being added to it. The major arena in the new, if

deceptively peaceful, form of Soviet competition is that of

science and technology.

...there is in these times a complete blurring between military

and civilian consideration. The conflict between nations is a

conflict of the total peoples of those nations, not merely of

their armies or their capacity for production. 35
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In short,theColdWar wasa"conflict" betweenentiresystems, with each side

seeking to "demonstrate" that some aspect of its educational system, its economy, its

artistic establishment--and by implication, its society overall--was superior to that of its

opponent. Similarly, an adversary's defect in any of these (or countless other) areas was

also flaunted widely because of what it "said" about that country. Both sides considered

these portrayals to be especially important for the developing nations of the Third World,

which, its was believed, were seeking a "role model" in one of the superpowers.

It is therefore hardly surprising that throughout the Cold War period many different

types of actions and events--particularly those that invited a direct comparison between the

two countries, or which lent themselves to the ongoing propaganda campaign---often

acquired a significance well beyond the intrinsic value of the activity itself. Only under

such conditions, for example, could a classical musician---even one as talented as Van

Clibum--be labeled a "hero" in the American popular press, 36 or have his victory in an

international music competition (in this case the 1958 Tchaikovsky Competition in

Moscow) make front page headlines. 37 Similar sentiments were expressed years later at the

1980 Winter Olympics when, at the height of the Iranian hostage crisis and the early stages

of the Soviet invasion of Afghanistan, the U.S. hockey team beat the USSR in the final

game. Americans briefly took a greater interest in chess after Bobby Fisher defeated the

Soviet champion, Boris Spassky, in 1971 in Reykjav_.

It should also be noted that the importance of these and many such other events has

very little, if anything, to do with any practical applications or material benefits. Even the

most ardent supporters of Clibum, Fisher, or the U.S. Olympic team would be hard-pressed
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to describeexactlyhow their victories advanced U.S. interests in any concrete or

measurable way. Nevertheless, "winning" at these activities seemed very important--

indeed, historic--at the time. This view would later infuriate critics of the "moon race" of

the 1960s, and while the circumstances may have been very different--no one would have

advocated a billion dollar program to train classical pianists--the impulse for winning a

largely symbolic race clearly had its roots in Cold War competition of the 1950s.

Although much has been said of the fear inspired by Soviet ICBMs, there has

been relatively little discussion of the general attitudes of most Americans toward

science and technology in the 1950s. The rapid pace of scientific discoveries and

technological advances beginning in the latter half of the 19th century had fostered in

most Americans an almost mystical belief in the power of science and technology. 38

Time and again--indeed, within the living memory of many U.S. citizens of 1957--new

technologies (developed increasingly, it had seemed, in the United States) had produced

drastic changes in the way people lived, worked, and (unfortunately) fought wars. A

commonly used plot device in novels, stories, and movies (particularly in works of

science fiction) is the hero who overcomes hopeless odds (often at the last possible

moment) by making use of some unexpected new weapon, technique, or device.

The Sputniks, combined with the Vanguard failure, may have frightened many

Americans into believing that the "magic wand" now belonged to the other side: the

Soviet Union had access to a revolutionary, exotic, and potentially very powerful new

technology that was not yet available to the U.S. If most of the public, like the

Eisenhower Administration, dismissed Khrushchev's claim that Sputnik had made the
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entireAmericanbomberfleet obsolete,39thetauntneverthelessmayhavetouchedupon

a deep-seatedfearabouttheability of newtechnologiesto dojust that.

Thus,althoughthepresidentandhisadvisorshadexplicitly rejectedtheideaof a

"race"with theUSSR,manyAmericans(includingalargenumberof publicofficials

outsidetheadministration)wereconcernedenoughabouttheapparentSovietmasteryof

thisnewtechnologyto call for theU.S.to "comefrombehind"in orderto "dominate,""be

first in," or "betheleaderof" spaceflight.Formostof thenextdecade,it wouldbecome

difficult to find anydiscussionof theU.S.spaceprogramthatdid not--at leastimplicitly--

drawsomecomparisonwith theSovietUnion.EvenPresidentEisenhower--whowould

continueto saythatsuch"competition"was"meaningless"4°--wouldbeforced,when

askeddirectly,to use"racing"metaphorssuchasin, "our scientistsandserviceshavedone

anextraordinaryjob in catching up as fast as they can. ''41 This type of rhetoric would

become increasingly common in the years ahead.

THE SPUTNIK DIFFERENCE: INTERNAL

(THE POWER OF DEFINITIONS)

The preceding chapter noted that even authors who seem generally supportive of

the Administration's approach to space sometimes fault Eisenhower for "not fully

appreciating" the psychological impact of the Soviet satellite, 4z or the propaganda value of

"being first" in space. Once again, such claims, at least as they are usually stated, suggest a

personal failing on the part of the president. An alternative, and potentially more powerful,

explanation can be found by returning to the earlier discussion of problem definitions.
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By 1957,theEisenhoweradministrationnotonlyhadafully developedsatellite

programunderway (albeitbehindschedule),but----drawingupontheconceptsfrom chapter

two---it seemsfair to saythatit hadawell-articulateddefinitionof spacepolicy in placeas

well. As theadministrationsawit, the"problem"inspacewas(1)designing

reconnaissancevehicles,and(2)establishingtheproperprecedentsandinterpretationsin

internationallaw thatwouldpermittheiruse.

Moreover,asalsoseenin thelastchapter,thisdefinitionof spacepolicydid not (at

leastuntil late1957)attachanyparticularimportancetobeingthe"first" nationinto space.

It isnotsurprising,therefore,thatEisenhower'sprimary--indeed,only---concernupon

hearingof Sputnik was its possible military potential, or if it indicated that the USSR was

ahead of the U.S. in developing satellite surveillance technology. At the October 11 NSC

meeting referred to earlier, the only question asked by the president personally was about

whether Sputnik was capable of taking photographs. 43 It should be noted that this was the

only occasion, public or private, in which he expressed any apprehension over Soviet space

capabilities (and even then it was not much). Meeting with DOD officials three days

earlier, Eisenhower inquired into the status of the Air Force reconnaissance program, but

asked very few questions about the Russian satellite. 44 Indeed, the military intelligence

definition of space policy was so deeply entrenched within the administration that Air

Force Secretary Donald Quarles actually argued in both meetings that the USSR had "done

us a good turn, unintentionally" by establishing the concept of freedom of international

space. In short, the administration had conceptualized space policy in such a way that

"responding" to Sputnik, if it had even occurred to any of the participants at all, would have

seemed unnecessary and illogical.
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In addition,thefactthatanintelligence-gatheringprogramnecessarilyinvolves

veryfew peoplemeantthatwhilesomeadministrationofficials and government scientists

were aware of the Russian government's space program, the news of Sputnik caught the

vast bulk of government officials (especially members of Congress), and virtually all of

general public, completely by surprise. Having not been privy to (or even aware of) the

president's definition, they had been left to interpret these events on their own. As might be

expected, given the fears and concerns described above, most chose to define what was for

them a new issue as a matter of national security.

This, in turn, had the effect of not only broadening the space program's political

base, but also of elevating its political status. To those coming to the issue for the first time,

the Eisenhower program--only a portion of which was publicly known--looked paltry and

underfunded. The 1955 decision not to assign the satellite project to Von Braun's team at

Huntsville seemed particularly inexplicable (especially after their Explorer beat Vanguard

into orbit by two months despite the latter's long head start).

These new entrants into U.S. space policymaking, however, actually represent a

variety of interests and ambitions. As chapter two pointed out, individuals, organizations,

and institutions can all pursue a number of goals simultaneously. Thus, it is useful to

examine the priorities (besides making the U.S. "first" in space) and incentives of some of

these participants in detail.

Scientific and Technical Interests

The preceding chapter noted that many scientific agencies and institutions had

been calling for a greater U.S. commitment to space. Rising public and official concern
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overSputnik gave these groups another chance to press their case, under circumstances

that were, from their point of view, far more favorable. One of the foremost of these

advocates was Wernher Von Braun. His earlier warnings about national prestige and the

possible military advantages to be gained from space 45 now found a new, more attentive

audience. Upon hearing about the Soviet launch, Von Braun began another major effort

to get approval for a satellite launch using the Redstone.

Von Braun was by no means the only engineer making such appeals, nor was

rocketry the only field to benefit from Sputnik-inspired anxiety. For U.S. scientists, the late

1950s began what a former Chairman of the House Science Committee has called the "free

ride on the Cold War. ''46 NSF Director Alan Waterman, for example, dropped a none-too-

subtle hint at a House Appropriations Subcommittee in 1959 when he remarked that "all

our scientists who go to Russia come back saying that the government is providing them

[Soviet scientists] with the very best facilities. ''47 Drawing alarming comparisons with the

USSR became commonplace in virtually all scientific fields. The original spur behind the

American program to develop nuclear fusion energy was the fear that the Soviets might

reach it first. 4s Similarly, up until the late 1980s, high energy physicists generally 49 could

count on political support for ever-larger particle accelerators by pointing to Soviet efforts

in the field. 5°

Thus, Sputnik established the primary political strategy that would be followed by

large numbers of American scientists, in some cases literally up until the collapse of the

USSR. In one of the pioneering books on U.S. science policy, former Science magazine

editor Daniel S. Greenberg concluded:



Wavingtheredflag to stimulatetheappropriationsof funds

for researchandeducationcomprisesoneof theless

admirablepartsof thepostwarrelationshipbetweenscience

andgovernment.Thepracticecanbeexplained,if not

justified,on thegroundsthat,by andlarge,Congressandthe

Executiveweremoreinclinedto respondthanto innovate,

andthataRedscarewastheonlyavailab!edevicewith

whichsciencecouldgetthegovernment'sattention.5_
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The DemocraticParty

Although they had recaptured control of Congress from the Republicans in 1954,

the Democratic Party had lost both the 1952 and 1956 presidential elections by very wide

margins (and had just barely held the White House in 1948). Throughout much of the late

1940s and early 1950s, Democrats faced two major problems. First, the GOP had generally

been successful in painting the Democrats as "soft" on Communism and "weak" on

national defense. 52 Second, the party had a great deal of difficulty keeping its various

factions united, particularly as conflicts over racial segregation intensified during the mid-

to late 1950s. Not surprisingly, then, they had been unable to make a dent in the President's

popularity, which in some polls had been running at nearly 80 percent. 53

Sputnik seemed to provide a golden opportunity. For the first time in nearly a

decade, Democrats could now charge Republicans with "failing to meet the Communist

challenge." As a new issue that transcended factional divisions, it could serve as a sort

of unifying force. It gave the party a way to criticize Eisenhower that did not look petty

or partisan, particularly after the Vanguard launch failure (as suggested earlier, the

Democrats were unwittingly aided in this effort by the statements of some of the
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president's own advisors). Finally, because it turned space into a major security issue, it

provided the means for the Democratic-controlled Congress, where most of the party's

most prominent members served, to become involved in criticizing--and settingI

policy.

The U.S. Congress

As a general rule, Representatives and Senators do not concem themselves with

the day-to-day operations of basic research projects, and most military reconnaissance

activity is conducted in near, if not total, secrecy. Thus, neither of the administration's

initial, pre-Sputnik definitions of space policy lent themselves readily to any sort of

Congressional involvement. On the other hand, a program seen as having implications

for the country's very survival would naturally be of great concem to all members of

Congress. It is therefore hardly surprising (particularly when combined with the political

opportunities described above)that redefining the space program as a matter of

immediate national urgency would lead to a greatly expanded role for the legislative

branch.

Both houses of Congress lost little time in creating new committees devoted to

space and related activities. The House Committee on Science and Astronautics was

established on July 21, 1958, and the Senate Committee on Aeronautical and Space

Sciences was created on July 24 (it was abolished in a Senate committee reorganization

in 1977, and its functions transferred to the Committee on Commerce, Science, and

Transportation). 54 The House committee in particular developed a reputation for being
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especiallyaggressiveon spacematters,andwouldat timesproveto be somethingof a

headachefor thepresidentandNASA.

Lyndon Baines Johnson

These last two institutions, the Democratic Party and the U.S. Congress come

together in one politician, Senate Majority Leader Lyndon Baines Johnson. As a politician

who had first come to Washington during the New Deal, Johnson would not have been as

concerned as was Eisenhower about government growth, particularly when it came to

dealing with a major public problem. That Johnson saw the Sputniks as such a problem (if

not an opportunity--see below) there is no doubt. In his memoirs, he wrote of Sputniks I

and H producing feelings of shock, apprehension, bewilderment, and a sense of

"frustration, bordering on desperation." The fears are familiar: the Soviets might be

"ahead" technologically, American prestige had taken a severe blow, Third World nations

might begin to see the USSR as the "wave of the future. ''55 Johnson wasted no time in

acting on these feelings. On the evening of October 4, he called a number his Senate

colleagues, as well as the staff of the Subcommittee on Preparedness (of which he was

Chair) from his ranch in Texas. 56

Clearly, it was not lost on the Senator that was much to be gained--both to the

Democratic Party and to himself personally--from keeping the Sputniks in the public eye.

A memo on political strategy from long-time Johnson aide George Reedy, dated October

17 (i.e., less than two weeks after Sputnik 1), noted that the Russian satellite was the perfect

issue for the Democrats. It called the country's current leadership into question, it involved

"not only" national defense, but also a whole range of scientific achievements (including
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thepossibleconquestof theuniverseitself [sic])," and, best of all, it could be handled in a

"completely and sincerely non-political" fashion: "[i]f the issue has merit, the politics will

take care of themselves." For Johnson personally, Reedy noted in a cover letter that the

issue, "if properly handled," would not only "blast the Republicans out of the water, [and]

unify the Democratic Party," but would also "elect you President. ''57

The Reedy memo, especially the "elect you President" phrase, has been cited by

some authors as evidence that Johnson's (and, by implication, that of all Democrats) efforts

on behalf of the space program were largely, if not exclusively, motivated by partisan

political interest. 58 That particular document, however, is not in and of itself conclusive.

After all, the concerns expressed were not very far out of line with those of the public at

large. Moreover, most participants were making a strong effort at least to appear non-

political. The memo itself states that "any effort to inject politics into such an inquiry [of

the missile and satellite program] would merely lead to a "you're another' type of shouting

match.... ''59 In addition, in a meeting on October 9, President Eisenhower warned Johnson

that if the Democrats tried to turn the space program into a partisan matter, he would blame

the Truman Administration for failing to commit any funds to the U.S. missile program

before 1950 (and only small amounts after that). 6°

The fact that the Sputniks and the Vanguard failure had both occurred on

Eisenhower's watch probably made any effort to place blame on an Administration that

had left office six years earlier a hollow one. Nevertheless, Johnson and others went to

great lengths to stress that their concerns were non-partisan. During his opening

statement at the Preparedness Subcommittee hearings on November 25, he noted that



Our goalis to find out what is to be done. We will not reach

that goal by wandering up any blind alleys of partisanship ....

There were no Republicans or Democrats in this country on

the day after Pearl Harbor .... There were just Americans

anxious to roll up their sleeves, to close ranks, and to wade

into the enemy. 61
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Of course, from the Democrats' point of view, the beauty of the Sputnik issue

was that it was not necessary to raise politics or partisanship: simply keeping the issue

before the public--and keeping that public in a jittery mood--was enough. In the

conclusion to his memo, for example, after calling once again for an inquiry "definitely

without partisanship," Reedy notes that

There is, of course, a partisan advantage to turning the

attention of the American people to such an issue. But it is an

advantage that would accrue to the American people as well.

This may be one of those moments in history when good

politics and statesmanship are as close to each other as a

hand in a glove. 62

This is by no means to suggest, however, that Johnson had no political or

personal aims. It is clear--from evidence in addition to the Reedy memo---that he and

his staff recognized early on the potential of Sputnik to unify the often contentious

Democratic Party (and do so in a way that benefited the Senator personally). A

memorandum from another staffer, James Rowe, dated 15 November (less than two

weeks before the Preparedness Subcommittee hearings), urged Johnson to:



...telephoneafairly largenumberof peoplein the

DemocraticPartyaskingfor their viewsonwhatyou

shoulddo. I donot think thatit reallymattersvery much

what theytell you--although it is alwayspossiblesomeone

might comeup with agoodidea--but I do think theywill

bepleasedandcooperativeif youconsultthembeforehand.

I wold certainlySuggestHarry Truman,Adlai Stevenson,

Averell Harriman,andothers.Personally,I would takethe

DemocraticAdvisory Committeelist andgo right through

it, evenincludingsomeof themoreobscurenational

committeemen....63
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With regardto Johnson'sown ambitions,it did attimesappearasthoughhewas

racingagainsthisDemocraticcolleaguesasmuchastheRussians.For example,in

preparationfor theSenatehearingson theNationalAeronauticsandSpaceAct (see

below),scheduledto beginonApril 16,1958,Johnsonaidesbecameveryconcerned

whenHouseMajority LeaderJohnMcCormickannouncedplansto beginhis hearings

one day earlier, on April 15, with Von Braun as his first witness. "The implications of

this are clear," wrote the aide, "McCormick is seizing the ball and is going to run with it.

I should think that the Senator would not be overjoyed by this. ''64

Perhaps even more telling is a speech delivered to the Democratic Conference on

January 7, 1958, in which the Senator made a few rather odd claims about what the

Soviet lead in space might mean:

Control of space means control of the world, far more

certainly, far more totally than any control that has ever or



couldeverbeachievedby weapons,or by troopsof

occupation.

Fromspace,themastersof infinity wouldhavethepowerto

controltheearth'sweather,to causedrouth[sic] andflood,to

changethetidesandraisethelevelsof thesea,to divertthe

gulf streamandchangetemperateclimatesto frigid.65
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To makethesesortof claimsimmediatelyafterSputnik would have been one thing;

as noted earlier, general knowledge about rocketry and astronautics was relatively low at

the time. This speech, however, took place after nearly two months of hearings, with, in the

Senator's words, "34 witnesses, 3,000 pages of transcript, 150 to 200 staff interviews with

individuals concerned with our missile and satellite programs, and searching questionnaires

sent to industrial organizations, leading scientists and engineers, and leading educators. ''66

The only possible explanation for such hyperbole is the fact that Johnson's personal

ambitions required a certain measure of public apprehension. As future chapters will show,

this would not be the last time that he would attempt to use the space program in this

fashion.

THE FOUNDING OF NASA

As chapter two suggested, a major political upheaval or an important new policy

initiative can both spark a move for government reorganization. As this discussion has

suggested, the events surrounding the Sputniks provided both. Following in the wake of

the Soviet satellites were many, many proposals for major administrative and
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organizationalchange,arguablythemostextensiveeverto takeplacein theU.S.during

peacetime.Obviously,thecreationof NASA was one of the more important and far-

reaching of these. 67 In order to appreciate fully the atmosphere into which the U.S. first

space agency was born, however, as well as to understand better the nature of its original

mission, it is necessary to 100k at the whole range of Sputnik-inspired reorganization:

• Advocates had been trying for years to obtain federal funding for education,

particularly in the sciences. Only Sputnik was able to overcome the reluctance of

some members of Congress to move in this direction. The National Defense

Education Act of 1958 brought the federal govemment into the public education

forum to a far greater degree than ever before. 68

• In the Executive Branch, President Eisenhower established a President's Science

Advisory Council (PSAC). An organization of this type had actually been created

some years before, but was attached to the military. Eisenhower's move served to

place scientific expertise--and scientists' interests---directly within the White

House itself. He appointed James Killian as the first Presidential Science

Advisor. 69

• On February 8, the Secretary of Defense, acting on instructions from Eisenhower,

announced the creation within DOD of the Advanced Research Projects Agency

(ARPA) to direct its rocket and space programs. It would later be renamed the

Defense Advanced Research Projects Agency (DARPA) and acquire

responsibility for all long-range defense-related R&D. 7°
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• Federalspendingon researchanddevelopmentincreasedmarkedlyin thewakeof

Sputnik. At the National Science Foundation, for example, outlays for research

and related activities more than doubled, rising from $44.4 million in FY 1956 to

$102.1 million in FY 1958. 71 Between 1955 and 1960, total federal spending on

R&D rose from $2.6 to $7.4 billion for non-defense agencies, and from $9.6 to

$23.0 billion for DOD. 72

• As noted earlier, both Houses of Congress set up new committees devoted to

space. For the House of Representatives, this was the first new standing

committee created since the Legislative Reorganization Act of 1946 reduced the

number of committees from 48 to 19, and the first committee devoted to a new

subject since 1892. 73

• Many other changes were proposed, but not approved. These included a joint

Congressional committee along the lines of the Joint Committee on Atomic

Energy, TM a Cabinet-level Department of Department of Science, 75 and even a

Department of Space. Some policymakers called for Eisenhower to appoint a

"Missile Czar" to coordinate all U.S. space and missile development activities. 76

NASA's basic structure of the agency was established by a PSAC panel

convened on Eisenhower's order in February 1958. This group considered a variety of

organizational strategies--and listened to requests and demands from a myriad of

competing interests--for managing the nation's space policy. These included turning the

program over to ARPA, the Atomic Energy Commission, a totally new agency, and a

reconstituted NACA. In March, the PSAC panel endorsed this last altemative, and on
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April 4, 1958,thePresidentsenttheNationalAeronauticsandSpaceAct to the

Congress.After muchdiscussion,debate,andamendment(seebelow), it waspassedby

bothHousesonJuly8 andsignedby EisenhoweronJuly29.NASA officially went into

operationonOctober1, 1958.

Nevertheless,in view of all of thereorganizationdescribedabove,establishing

NASA really oughtto beseenasjust onemoreelement--albeitacentralone---ofa

muchlarger,ongoingprocess.Thelevelandintensityof theactivity in themonths

following theSputniks and Vanguard resemble nothing so much as a general

mobilization. An exceedingly large share of American material and intellectual

resources were now engaged in assuring that the country would remain (or, as some saw

it, become once again) "first" in education, science and technology, and (at the time,

most important) space.

That this was to be the paramount NASA mission is made abundantly clear by

Congressional debate of the Space Act itself. True to form, President Eisenhower's letter

of transmittal mentions the Soviets only in passing, with the simple observation that both

countries have "placed in orbit a number of earth satellites," and even that statement is

weakened in the next sentence, where he notes that "it is now within the means of any

technologically advanced nation to embark upon.., programs for exploring outer space."

The only other reference to international competition is to quote the "preservation of the

role of the United States as a leader" clause from the Act as one of the responsibilities of

77
the proposed space agency.

Upon reaching Congress, however, the terms of debate shifted radically. In his

opening statement as the House Select Committee on Astronautics and Space Exploration
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beganhearingson theSpaceAct onApril 15,1958,ChairmanandHouseMajority Leader

(andfutureSpeakerof theHouse)JohnW. McCormackdeclared:

Theimmediateproblemis obvious.We seeanothernationof

greatpotentiality,militant andcompetitive,whichhas

alreadymadethefirst advancesin themasteryof outerspace.

Wecannotstandby andwatchthisnationmakethatmastery

complete.78

OntheSenateside,LyndonJohnson,chairingtheSelectCommitteeonSpaceand

Astronautics,set(asalways)anevenmoredisturbingtone:

Whatwedonowmayverywell decide,ina largesense,what

ournationis tobe20yearsand50yearsand100yearsfrom

nowand,of nolesserimportance,ourdecisionstodaycan

havethegreatestinfluenceuponwhethertheworldmoves

towardamillenniumof peaceorplungesrecklesslytoward

Armageddon .79

When the Space Act reached the floor of the Congress in early June, such

rhetoric continued. In his statement introducing the bill, McCormick began by noting

that "[i]t is amazing what can be done in what is called outer space and what they know

can be done in 5, 10, 15, or 20 years from now," but moved in his next sentence into the

language of the Cold War (albeit in a convoluted way):

Involved in that might be the very survival of our Nation.

For example, another country that was a potential enemy of



ours or an enemy of a government of laws and not of men,

in other words an enemy of the free world, a potential

enemy, if it was able to get a decided advantage, that

advantage might result in the destruction of the entire world

or in the subjugation of the entire world to that particular

nation. 8°
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Although he did describe some of the other specific benefits of space research--

the creation of new industries and employment opportunities, new technologies in

weather forecasting, transportation, communications, and so onS_--he quickly returned

to the point that:

The urgency of this legislation can hardly be exaggerated.

It is highlighted by the series of surprising developments

the Soviet Union has already accomplished in astronautics.

The United States must leapfrog these Soviet

accomplishments .82

This pattern would become familiar throughout the debate over the creation of NASA:

proponents arguing that the primary issue was national security (if not "national

survival"), but that there were "also" other advantages to be gained from developing

American space capabilities. Gordon Mcdonough of California, for example, in noting

that NASA's initial budget was to be approximately $100 million, stated that:

These costs.., are not small sums, and we must be fully

aware that we are entering into a program--and an

international competition----of great magnitude .... The costs

are fully justified in any event, for reasons of national



survival.But, in addition,therewill unquestionablyflow

from thiseffort inestimableeconomicbenefits.Manyof

thesecannotnowbe foreseen,anymorethan Columbus or

his contemporaries could have, in 1492, estimated the

world benefits that would flow from his discovery of

America. 83
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Similarly, Lee Metcalf of Montana stated:

My discussion of the race with the Soviet Union to perfect

space exploration devices has been couched essentially in

terms of national survival. This is a factor which the

Members should not overlook when they come to authorize

this new agency and later to approve appropriations for it.

I do not want to end my remarks on this note, however. It is

entirely consistent for me to report to you that the real hopes

of the space age lie in the field of peace and human

betterment. 84

NASA's paramount role as a defender of national security was further underscored

by Senate modifications to the Space Act. Lyndon Johnson proposed an amendment

creating a within the Executive Office of the President a National Aeronautics and Space

Council which would "coordinate" all of the nation's space activities, military and civilian,

at the highest level of government. 85 Members of the Council were to include the Chairman

of the Atomic Energy Commission and the Secretaries of State and Defense, as well as the

NASA Administrator.
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As mightbeexpected,PresidentEisenhowercontinuedto resistthisapproachto

spacepolicy.HeopposedtheSpaceCouncilproposal,for example,becausehe thought

(significantly)thatit wouldgrowintoanotherNationalSecurityCouncil,86andthatspace

would "neverbethatimportant.''87Theseobjectionsheldup final approvalof theSpace

Act until heandJohnsonwereableto workoutacompromisewherebythepresident

himselfwouldchairtheCouncil,therebykeepingit underhisdirectionandcontrol.

In addition,evenasMembersof Congresswerespeakingof "racing","catchingup

with", and"beating"theUSSR,Eisenhowercontinuedto assertthatnosuch"competition"

existed.His statementuponsigningtheSpaceAct madenomentionof theSoviets,and

with onlyavaguereferenceto "furtherequippingtheUnitedStatesfor leadershipin the

spaceage.''88Duringthemeetingatwhichhewasofferedthejob of becomingthefirst

NASA Administrator,T. KeithGlennanrecalledthatthepresidentdid notreferto Russian

spaceactivityatall, butsimplysaidthathewanteda"sensible,well-paced"space

program.89Indeed,to theendof histermhemaintainedhisstanceagainstthespacerace,

andwouldlaterexpresshisstrongdisapprovalof theexpansionof theprogramconducted

by hissuccessors.9°

By 1958,however,thenewdefinition of spacepolicy hadbeenfirmly

established,and,with theexceptionof Eisenhowerhimself,administrationofficials had

little choice--particularlywhendealingwith Congressor attemptingto reassurethe

public--but to acceptit. AlthoughGlennanwould confideto hisprivatediary that"we

arenot goingto attemptto competewith theRussiansona shot-for-shotbasisin

attemptsto achievespacespectaculars,TM in public settings (especially Congressional

hearings) he often made use of the more "fashionable" rhetoric.
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Appearingat authorizationhearingsbeforetheScienceandAstronautics

Committeein 1959,for example,Glennangavea"many-sidedanswer"to thequestion

of "how wejustify theexpenditureof millions of dollarsto exploretheunknown."He

listed(in order)expandingscientificknowledge,applications,thecreationof new

industries,andunderstandingtheunknown."But," hethensaid,"there is still another

andoverriding reason for our program of space exploration":

I believe it is becoming increasingly obvious to the world

that Russia's space activities are devoted, as are most of

their activities as a nation, in large part to the furthering of

communism's unswerving designs upon mankind.

...we know that the Soviet Union is in this business and that

their successes thus far have been impressive. I cannot

believe that they will withdraw from a race in which they

hold even a slight lead. Have we any choice, as leader of the

free world, but to press forward with diligence on a well-

planned program for the exploration of this new

environment? 92

In much the same vein, the Introduction to Outer Space, a document produced by

the same PSAC panel that recommended the creation of NASA, and intended to aquatint

the general public with some of the basic principles (as well as the opportunities) of space

exploration, listed the primary justifications of the program as (in order):

1. "The compelling urge of man to explore and discover."

2. "National defense"



.
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To "enhance the prestige of the United States among people of the world and create

added confidence in our scientific, technological, industrial, and military strength,"

4. Scientific observation. 93

Interestingly, the possible economic benefits of space were not mentioned.

Along these same lines, the first post-Sputnik statement on U.S. space policy,

written in August 1958 (and originally classified) opens with the observation that:

The USSR has surpassed the United States and the Free

World in scientific and technological accomplishment in

outer space, which have captured the imagination and

admiration of the world. The USSR, if it maintains its present

superiority in the exploration of outer space, will be able to

use that superiority as a means of undermining the prestige

and leadership of the United States and of threatening U.S.

security. 94

It lists U.S. objectives in space as being the

[d]evelopment and exploitation of U.S. outer space

capabilities as needed to achieve U.S. scientific, military

and political purposes, and to establish the U.S. as a

recognized leader in this field. 95

What these "scientific, military, and political purposes" might entail is stated explicitly

in an earlier draft of the policy statement:



A degreeof competenceandalevel of achievementin

outerspacebasicandappliedresearchandexploration

which is atleastonaparwith thatof anyothernation....
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Applicationsof outerspacetechnology,researchand

explorationto achieveamilitary capabilityin outerspace

sufficient to assureover-all [sic] superiorityof U.S.

offensiveanddefensivesystemsrelativeto thoseof the

USSR....

World recognitionof theUnitedStatesas,attheleast,the

equalof anyother nation in over-all outer space activity and

as the leading advocate of the peaceful exploration of outer

space. 96

In short, the transformation of space policy was now complete. The president's

misgivings notwithstanding, NASA's mission--to take charge of the Cold War in space--

was firmly in place. The next step would be to develop specific programs, the "weapons"

with which that "war" was to be fought.

THE MISSION MADE FLESH (LITERALLY)

How this new definition of space policy was to work in practice can be seen most

clearly in the first major post-Sputnik program, Project Mercury. To be sure, the stated

goals of the man-in-space program 97 did contain some legitimate scientific objectives, such

as investigating "man's performance capabilities and ability to survive in a true space

environment. ''98 Nevertheless, there is an abundance of evidence attesting to the true
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purposeof Mercury:having"lost" theracewith theUSSRtoorbit thefirst satellite,most

participantsin spacepolicymaking(old andnew)hadnowsettheirsightson "beating"the

Sovietstothenext"milestone"in spacecompetition.

Beginningin early1958,theAir Force,Army,Navy,andNACA hadeachprepared

theirman-in-spaceproposals,almostallof whichhadin commonthefactthattheycould

(in theory)becarriedout in arelativelyshortamountof time.Indeed,mostproposals

seemedquiteunapologeticaboutit (theAir Forceevenwentsofar asto designateoneof

theirproposals"Man in SpaceSoonest"99).Eachreliedheavilyonoff-the-shelf

technologies,requiredverylittle in thewayof newtechnologicaldevelopment,andwereto

fly ontheonly large(relativelyspeaking)U.S.boosterrocketavailable,theRedstone.

Glennan'sowndescriptionof ProjectMercurywasthatit would "extendthestateof theart

aslittle asnecessary. ''l°°

The justification for such an approach--which was given a "highest national

priority" procurement rating (a so-called "DX rating") in late 19581°l--were stated

explicitly on a number of occasions, by a variety of officials. The Senate Aeronautical and

Space Sciences Committee report declares that

Meaningful appraisal of this Nation's man-in-space program

must invariably be done in context with similar efforts

underway in the USSR. The psychological impact of a Soviet

"first" in this area could have tremendous effect on world

opinion and play an important role in the "cold war. ''I°2

The same theme was sounded in the report of an ad-hoc panel on "man in space"

assembled by Science Advisor George Kisatowsky (who replaced Killian in 1959) at
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Eisenhower'sdirection.Althoughit notesthescientificbenefitsof spaceexploration,as

well the"challenge"involved,it ultimatelyclaimsthat

At presentthe most compelling reason for our effort has been

the international political situation which demands that we

demonstrate our technological capabilities if we are to

maintain our position of leadership._°3

Finally, in the Eisenhower Administration's last official statement on space,

originally circulated with a National Security Council designation, but formally released as

a National Aeronautics and Space Council document (which, incidentally, contains a

lengthy appendix on USSR space program):

To the layman, manned flight and exploration will represent

the true conquest of outer space. No unmanned experiment

can substitute for manned exploration in its psychological

effect on the peoples of the world._°4

In other words, most officials--including some within the administration believed that if

the U.S. were to succeed in placing a man in space first, it would, in effect, negate the

accomplishments of the Soviet Sputniks, since these did not represent the "true conquest of

space."

There was, of course, some opposition to this use of the nation's space resources.

Prominent scientists like Vannevar Bush (who, it will be recalled from the last chapter, had

argued against the early U.S. missile program) and even Killian and Kisatowsky, who were

in accord with Eisenhower's limited support for Mercury, 1°5 warned against placing too

much emphasis on man-in-space. _°6 This period also marks the beginning of the
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longstandinganddeepdisagreementbetweensupportersof manned space flight and the

space science community (see chapter 1). _07The antagonism would soon grow even

stronger in the years ahead. In fact, they would lead Jerome Weisner, who would become

President Kennedy's Science Advisor to recommend in 1961 (in a report prepared for the

presidential transition) that Project Mercury be de-emphasized.l°8

Such misgivings, however, could not diminish the very high visibility of Project

Mercury, nor the Congress' and the general public's perception of its importance. NASA's

announcement of the selection of the first Mercury astronauts on April 8, 1959 turned

seven test pilots into celebrities and national heroes literally overnight._°9 Clearly, the

claims concerning manned space flight's "psychological impact" were proving to be

correct, a fact that would later come back to haunt U.S. space planners.

A CHANGE IN THE WIND?

Although American interest in--and anxieties about--space remained relatively

high, it appears that the political forces driving U.S. space policy expansion were beginning

to ebb somewhat by the end of the 1950s. To begin with, the United States began to make

its own inroads into space. Between 1958 and 1961, it successfully placed 30 spacecraft

into earth orbit (albeit with 29 failures) and had sent two beyond into interplanetary space

(with 10 failures), t _0While it could not yet match Soviet launching capacity in terms of

thrust or payload weight, it could claim a number of solid achievements in space science

and applications. Explorer I, the first U.S. satellite, discovered the Van Allen radiation belts

surrounding the earth. Other such successes included the Echo I communications satellite
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andtheTiros weather satellite, both launched in 1960. Indeed, some observers went so far

as to claim that, in terms of actual results and material retums (i.e., matters that "really

counted"), the U.S. was actually "ahead" of the USSR. TM

Moreover, by ihe end of the decade the launching of satellites had become a

familiar enough event (although by no means routine) that some of the deeper fears

associated with the Sputniks had begun to decline. Indeed, it has been suggested that the

"diminishing returns" from so-called "space spectaculars" caused Khrushchev to push

Soviet space technicians too hard, resulting in the launch disaster described above. _lz In

short, some of the more "primeval" feelings associated with spaceflight inspired when it

was brand new were now wearing off.

Indeed, the tensions had receded to the point where Eisenhower was able, in his

final budget submission in January 1961, to recommend a NASA appropriation of $190

million less than the agency had requested. Even more surprising was that most of the

decrease was to come out of the budget for manned space flight, including Project

Mercury. 113A substantial portion of this funding, however, was restored in March by the

new Kennedy Administration (although, as the next chapter will discuss, there was to be

some controversy over the manner in which this was done).

This easing of American fears almost certainly accounts for the fact that space

played almost no role in the 1960 election. TM To be sure, the status of the U.S. program

was mentioned from time to time. The Democratic Party platform, for example, noted

that the Republicans had allowed the Russians to "forge ahead" in space.IX5 Likewise,

the Kennedy campaign's position paper on space stated that "the [Eisenhower]

Administration's initial attempts to go into space on a budgetary shoestring have made it



Chapter4:38

difficult to compete....,,116andKennedyhimselfwouldnote in hiscampaignspeeches

that"our positionin outerspacecomparedto thecommunistposition [is not] asstrong

asit wassomeyearsago.''1_7Thesestatements,however,appearto havebeensimply

partof theoverallDemocraticstrategyto portrayEisenhowerasold, tired,and"out of

touch," ratherthanto usespaceflightitself asanissue.

For thefirst few monthsof his term,it appearedthatPresidentKennedylargely

sharedhispredecessor'sview thatspaceshouldnotbeguidedby U.S.-Sovietrivalry.

Their specificapproachesin this regard,however,differedconsiderably.Whereas

EisenhowersimplywantedAmericanspacepolicy to proceedon its owncoursewithout

regardto whattheUSSRchoseto do, thenewpresidentactivelysoughtto promote

superpowercooperation in space. His Inaugural Address, for example, called for the US

and the USSR to "explore the stars together, ''_ _8 and his first State of the Union

Message, challenged the two countries to work jointly toward trying to "evoke the

wonders of science instead of its terrors. ''_ 19

Internal documents strongly suggest that the new president fully intended to put

these sentiments into practice. He directed his Science Advisor Jerome Wiesner to

convene a group of specialists to develop concrete proposals for joint space projects. A

draft report from that panel, dated April 4, 1961, stated explicitly that

The objectives are to confirm concretely the US preference

for a cooperative rather than a competitive approach to

space exploration, to contribute to reduction of cold war

tensions by demonstrating the possibility of cooperative

enterprise between the US and the USSR in a field of major

public concern, and to achieve the substantive advantages



of cooperationthatin majorprojectswould imposemoreof

a strainoneconomicandmanpowerresourcesif carriedout

unilaterally._20
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Whetheror not theseeffortsrepresenteda sinceredesireto collaborate--some

authorshavesuggestedthattheyweresimplyaneffort on Kennedy'spart to appear

"statesmanlike"or to put theSovietsin abadlightl21--therewasdefinitelya limit on

how far suchinitiativescouldhavebeenpursued.EventhoughtheCold Warpressures

of spacehadabatedsomewhat,thebasicdefinition of space policy as the focus of U.S.-

Soviet rivalry was still in place, and there was little chance that the president could move

too far away from it.

Indeed, Kennedy did speak frequently of space competition, sometimes even

mixing such references in with his statements on cooperation. The campaign position

paper referred to above, for example, opened with a lengthy comparison of the two

countries' programs. In an article written during the 1960 campaign, he adopted a tone

strikingly similar to that heard during the debate on the Space Act (see pp. xx-xx):

Control of Space will be decided in the next decade. If the

Soviets control space they can control earth, as in past

centuries the nation that controlled the seas dominated the

continents .... [W]e cannot run second in this vital race. To

insure peace and freedom, we must be first. 122

Such rhetoric continued after he took office. In fact, almost all of his public statements on

the subject--with the notable exception of his appeals for cooperation--were laced with

images of "racing", "winning", and competition. 123



Chapter4:40

InasmuchasKennedy'sstatementson the subject are contradictory (as well as at

odds with internal Administration documents), it cannot be known for sure how he really

felt about the space program prior to April 1961. In fact, at least one observer felt that, of

all issues, he probably "knew and understood least about space. ''124 Irrespective of

whatever personal feelings the incoming president had on the matter, however, it is clear

that many other central officials held to the view of space policy as Cold War competition.

Thus, as had happened with the Eisenhower White House, this particular conceptualization

of space exploration came to dominate most Kennedy Administration discussions of policy.

To take only the most prominent example, in marked contrast to Glennan, James

Webb, the new NASA Administrator, frequently raised the specter of Soviet space

supremacy, particularly in discussions with the president.125 At their first meeting (on

March 21, 1961), Webb's presentation opened with a reference to "closing the gap caused

by Russian successes," and concludes that "[w]e cannot regain the prestige we have lost

without improving our present inferior booster capability, and doing it before the Russians

make a major break through [sic]. ''126

For his part, Kennedy appeared fairly cautious. Although he did restore much of

NASA's FY 1962 funding, the new figure was still forty percent below the agency's

request. Moreover, it is clear that the president was unsure how to proceed regarding the

man-in-space program. Some have speculated that he wished to take an more in-depth look

at manned flight beyond Mercury, and was waiting for Vice President Johnson to take over

as Chair of the National Aeronautics and Space Council to study the matter.127

Thus, as of April 1961, the Kennedy Administration appeared to have a variety of

philosophies with regard to space policy. How he would have chosen among them,
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however,will neverbeknown.As happenedin 1957,externaleventswereonceagain

aboutto intervene.

CONCLUSION

Fewcasesdemonstratetheutility of theconceptspresentedin chaptertwobetter

thanthedevelopmentof U.S.spacepolicy in the late1950s.Theanalysispresentedhere

hasshownthat,despitethesteadygrowth,evolution,and(onehopes)maturationduring

its earlyyears,thefundamentalnatureof NASA--indeed of theentirespaceprogram--

wasfirmly establishedandsetin placein just ninemonths.Betweentheannouncement

of Sputnik I in October 1957 and Eisenhower's signing of the National Aeronautics and

Space Act the following July, the U.S. federal government's role in exploring space had

been totally redefined. Despite the efforts of President Eisenhower and his senior

officials to prevent it, and later of President Kennedy (perhaps) to change it, by the time

NASA went into operation in October 1958, a preponderance of the nation's political

leaders, and a large portion of the general public, regarded the space program

predominantly in terms not just of national prestige, but of national security.

All of its potential uses notwithstanding, no other way of viewing space could ever

have brought about such vast and sweeping changes in government organization and

policy-making. None of space technology's other benefits--not communications nor

weather forecasting nor as an aid to navigation, important though these applications may

be--would ever have been sufficient to justify placing a Space Council in a potentially

commanding position in the Executive Branch. 128 It is impossible to imagine how space



Chapter4:42

exploration'sscientific,economic,orsocialcontributionsby themselveswouldhaveleda

Congressmanin 1958to declare,withoutatraceof irony,thatthedirectorof NASA "is

destinedto beoneof themostinfluentialmenin thiscountry.''129Theseandothersuch

eventsweredueexclusivelyto whatwasperceivedto bethespaceprogram's--and

NASA's--role in defendingthecountry,specificallythatof "meetingtheSoviet

challenge."

As chaptertwo alsonoted,howapolicy isdefined(orredefined)largelydetermines

themannerin which it is carriedout.With regardto space,themostobviousimpact--and

theonewhichwasto havethemostlastingeffect--wasin theorganizationof NASA itself.

UnderEisenhower'soriginal "scienceandsurveillance"definition,theprogramscouldbe

(and,in thecaseof military reconnaissance,wererequiredtobe)keptsmallandclosed.

However,oncespacepolicywasseenasanintegralpartof nationalsurvival--in effect,a

sortof surrogatefor themilitary--housingit in a large,centralizedbureaucratic

organizationwasinevitable.EisenhowermayhavetoldGlennanthathewanteda

"sensible"spaceprogram(and,for thispresident,"sensible"meantsmall),andmayhave

soughtto slowits growthbycuttingits budgetjustbeforeleavingoffice, 13° but as long as

the majority in Congress believed that NASA held the key to "national survival," its

continued growth was assured. In addition, the high priority assigned to its mission, along

with its heightened visibility, provided NASA with a secure and reliable base of political

support. For an agency charged with developing and operating new and untried (not to

mention expensive) technologies, such backing was essential, particularly during its earliest

years. TM
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Understanding how problem definition affects policymakers' approached to

public issues also provides some additional ammunition to an ongoing debate in space

history. Some writers--particularly those who regard Project Apollo as an expensive

mistake--have speculated about what might have happened if the USSR had not

"beaten" the U.S. into orbit in 1957. What if, for example, Von Braun had been allowed

to launch his satellite in 1956, or Vanguard had come before Sputnik? Most believe that

the American space program of the 1960s and beyond would have been much more

"sound" and "logical" had it not been forced into Cold War-fueled "race. ''132

It does seem apparent that the sort of political opportunities described in this

chapter would not have been present had there been no "Sputniks crisis," and thus no

"rush" to "catch" the Soviets. There would almost certainly have been no Apollo

acceleration (see next chapter) and perhaps no NASA. Simply knowing what would not

have happened, however, says little about what would have. Given that, as seen in the

last chapter, Eisenhower defined space primarily (if not exclusively) as a military

intelligence issue, and that even the scientific satellite project had been approved largely

because of its value to the intelligence program, it is far from clear that the

administration would have gone forward with any new space initiatives, particularly

after Vanguard's cost overruns.

On the other hand, Eisenhower's later statements to the effect that U.S. faced

"not a temporary emergency.., but a long-term responsibility ''_33 comes across today,

particularly in light of NASA's experiences in the years after Apollo (see chapter 6), as

quite perceptive. Moreover, as perhaps the only man in Washington at the time who did
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not acceptthenewdefinition of spacepolicy, Eisenhowerdid serveto moderate--at

leastat thepolicy-makinglevel--some of thepanicresultingfrom theSputniks. For

better or worse, four years later, when the next "space panic" would find another

occupant in the White House, the results would be very different.

In addition, it is clear that the early history of NASA and the space program was

very much driven by the political and personal goals of each of the principal

participants. Scientists in virtually all fields saw Sputnik as an opportunity to obtain

more funding for their research. Members of Congress (particularly Democrats) saw it

as a chance to enhance their political status and power. Lyndon Johnson saw it as a

potential stepping stone to the Presidency. Once again, it should be stressed that this

general observation is not intended to be cynical. Rather, the point is that U.S. space

policy during this time was being shaped by a number of powerful forces and

inducements.

Finally, the creation of NASA reflects practically every type of reorganization

strategy laid out in chapter two. It was, first and foremost, a means for carrying out new

policy initiatives. In bringing together the disparate (and at times competing) space

programs described in the preceding chapter, it served the goals of policy integration and

coordination. As Congressional debate makes clear, the establishment of NASA (and, to

a lesser degree, the National Aeronautics and Space Council) also played an important

symbolic role, "demonstrating" to the Soviet Union, the West European allies, non-

aligned nations, and the public at large American "determination" and "resolve." Each

of these elements would continue, in one way or another, to play a role in the agency's

development for the next several years.
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In short,NASA was,onavarietyof levels, a political creation, designed and

animated by an unusually large number of participants, each with their own goals and

objectives. As the next chapter will show, for the next few years, most of the political

forces acting upon the agency would be mutually reinforcing, that is to say, in general

agreement concerning its scope, size, and particularly its mission. Unfortunately for NASA,

this near-unanimity would not last for long.
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CONTESTED GROUND:

THE HISTORICAL DEBATE OVER NASA'S MISSION

PART Ih FIRST MISSION

Chapter 5:

Mission Advanced

Broad declarations of government policy, such as Lyndon Johnson's declaration

of "war" on poverty or George Bush's vow that the Iraqi invasion of Kuwait would "not

stand," are actually, in and of themselves, nothing more than statements of intention.

They have real meaning only to the extent that they are accompanied by some sort of

specific actions, such as--in the case of the War on Poverty--the creation of concrete

programs and projects, or--as in Desert Storm--direct orders to military commanders. I

Of course, even when there is widespread agreement among policymakers and the public

at large about the general goals, there may still be considerable controversy over the

particular initiatives selected to achieve them?

For most U.S. citizens (and many elected officials) in 1961, the tangible proof that

the their country had become "first" in space--that is, that the promises made repeatedly

throughout the late 1950s and early 1960s by Presidents Eisenhower and Kennedy, as

well as the 85 th, 86 th and 87 th Congresses had finally been fulfilled--would be for the

United States to "beat" the USSR to the next "milestone," putting a man into space. Thus,

despite warnings to the contrary by experts like Jerome Weisner, Americans by early
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1961hadcometo view NASA's ProjectMercuryastheprimary (if not theonly)

governmentprogramspecificallydesignedto meetthe statedgoalof takingthe"lead" in

spaceawayfrom theSoviets.Onceagain,however,theU.S.wasdestinedto comein

"second";andonceagain,its secondplacefinish wasto havefar-reachingconseque/aces.

LOSING ROUND TWO

Shortly after 1:00 AM (Washington time) on Wednesday, April 12, 1961, U.S.

radar detected a rocket launch from the Soviet space center in Central Asia. One hour

later, Radio Moscow announced that Yuri Alekseyevich Gagarin, a 27 year-old major in

the Soviet Air force, had just become the first man to fly in space. His spacecraft, Vostok

/, carried him on a single orbit of the earth at a maximum altitude of more than 200 miles

in a little less than 90 minutes. After bringing the Vostok out of orbit, he ejected from the

spacecraft at around 23,000 feet and landed safely by parachute in a pasture near the

Volga river. 3

Many, if not most, authors tend to treat the Gagarin flight as a sort of Sputnik

redux (Walter McDougall's prize-winning book even refers to it as a "second Sputnik"4),

as least as far as American and world reaction was concerned: Viewed in a larger

context, however, it can be argued that the overall impact of Vostok was actually far

greater than that of Sputnik. Indeed, its effects--as filtered through the political and

institutional conditions of the times--are Still felt strongly today.

To be sure, there were a number of similarities between the two events. As they

had in 1957, the Soviets immediately sought to maximize the flight's propaganda value.
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GovernmentleadersandothercommentatorstoutedVostok as further proof of their

technological prowess and the virtues of socialism. Khrushchev called it "the greatest

triumph of the immortal Lenin' s ideas."6 The Central Committee of the Communist Party

declared that the flight "embodied the genius of the Soviet people and the powerful force of

socialism] International Affairs, a Moscow journal, stated that Soviet space

accomplishments were the result of

...the specific features of Socialist society, in its social

structure, its planned economy, the abolition of exploitation

of man by man, the absence of racial discrimination, in free

labor and the released creative energies of peoples. Our

achievements in the field of technology in general and in

rocketry in particular are only a result of the Socialist nature

of Soviet society. 8

For Pravda, the official Communist Party newspaper, the flight represented nothing less

than "the global superiority of the Soviet Union in all aspects of science and

technology". 9

Once again, a number of Americans seemed to take this claim very seriously. A

Washington Post editorial published the day after the Gagarin flight echoed the Pravda

declaration almost exactly, stating that "many persons will of course take this event as new

evidence of Soviet superiority. ''1° A NASA scientist remarked "[w]ait until the Russians

send up three men, then six, then a laboratory, then start hooking them together and then

send back a few pictures of New York for us to see. ''n Congressman Victor L. Anfuso, a
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memberof theHouseScienceandTechnologyCommittee,worried,"Lord knowswherethe

Russianswill be [in tenyears]...andwhetherAmericawill still bein existence.''_2

Vostok also rekindled the fears that Soviet triumphs in space would translate into a

strategic advantage in the Third World and elsewhere. A New York Times editorial

published five days after the flight Worried that "[t]he neutral nations may come to believe

that the wave of the future is Russian, ''_3 and journalist Hanson W. Baldwin wrote that

"[e]ven though the United States is still the strongest military power and leads in many

aspects of the space race, the world impressed by the spectacular Soviet firsts--may

believe we lag militarily and technologically. ''14 Along these same lines, a U.S. Senator

noted that:

In the world stadium, nations are carefully watching the

contest between the major protagonists of freedom and

communism in space exploration--the United States and

the Soviet Union. Although we didn't plan it that way, this

is, indeed, a real space race. According to experts, the

cumulative scientific-technical value of our space

accomplishments far exceeds that of the Soviet Union.

Nevertheless, we cannot ignore nor underestimate the

psychological impact which Russian firsts in space have

had upon the minds of the world.

...the task now is to first, predetermine the next major

accomplishment in space; and second, as soon as possible,

set up the timetable so that the United States can get the

maximum benefit not only from the accomplishments



themselves,but alsofrom thegreatpsychologicalimpactof
15firsts in thespacerace.

And CongressmanOvertonBrooksdeclared:
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I know thateverymemberof theHouseCommitteeon

ScienceandAstronauticsis convincedthatagreatdeal

moredependsuponthesuccessof ournationalspaceeffort

thanasimpleracefor scientificachievementbetweenthe

UnitedStatesandRussia.Right nowtheesteemin which

theUnitedStatesis held in theeyesof theworld is

dependentuponwhatwedo in spaceasit is dependent

uponfew otherareasof nationalendeavor.This is so

whetherwe like it or not.Thesecurityof ourNation,in fact

ourvery survival,oureconomicandmaterialwell-being,

dePendin no smalldegreeonwhatweareableto

accomplishin thisspaceprogram.This is trueof boththe

civilian andmilitary aspectsof theprogram._6

Thepotentialimpactof Gagarin'sflight in theThirdWorld hadclearlynotbeenlost

onSovietleaders,who,evenwhilethemissionwasin progress,tookfull advantageof the

factthata humanbeingmakesamuchbetterspokesmanthanabeepingsatellite.Gagarin

later said,for example,thatduringtheflight hehadbeen"thinkingof ourLeninistParty,

ourSovietMotherland,"_7andthatduringreentryhewassinging"theMotherlandhears,

theMotherlandknows.''_8His singleorbit of theearthhadalsoallowedhim to transmit

"revolutionarygreetings"to countriesin SouthAmericaandNorthwestAfrica.19A cartoon

captioned "In Tune with the Times--Africa!" from a 1961 Soviet publication depicts a



Chapter5:6

smilingcosmonautin orbit (aboardacraftlabeledVostok, but which bears little

resemblance to the actual vehicle), waving to an African citizen, who has evidently just

broken his shackles and is reaching heavenward. 2° If the press reaction to the flight in some

developing countries is any indication, many were impressed. 21

Finally, the American "response" once again came across as somewhat feeble) _

Three weeks after Vostok, NASA launched Alan B. Shepard aboard Freedom 7 on the first

mission of the Mercury series. Unlike Gagafin, who had actually gone into orbit, Shepard's

flight followed a parabolic, "suborbital" trajectory that lasted only 15 minutes. Vostok

weighed almost five times as much as the Mercury capsule. Gagarin experienced 90

minutes of weightlessness; Shepard just five. z_

Such an evident "gap" led, once again, to numerous calls for the U.S. to "catch up."

Representative James Fulton of the House Science and Technology Committee complained

at a hearing the day of the flight, "I am tired of coming in second best all the time, ''za and

President Kennedy reportedly said a few days later, "there's nothing more important [than

catching up]. ''25

NUMBER TWO, TRYING HARDER

Despite all of these common features, 26the fact is that Yuri Gagarin was flying

over a very different political world than that traversed by Sputnik three and a half years

earlier. The depth of these changes, and their impact on the subsequent conduct of

American space policy, can best be illustrated by drawing upon some of the concepts

introduced in chapter 2.
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Problem Definition

As galling as Sputnik might have been, Americans in 1957 could perhaps console

themselves with the idea that they never knew that they were in a "race" to begin withy

According to this view (which was much encouraged by the Eisenhower

Administration28), the Soviets had, in effect, stolen a march on the U.S. Put another way,

Sputnik had been launched in a political vacuum. The idea that the space program's

purpose should be to meet and overcome a Soviet challenge was not automatic; indeed, a

number of officials, particularly those in the Eisenhower Administration, actively resisted

it.

By 1961, however, this definition of space policy was firmly in place. Despite the

advice of numerous officials (including some from the incoming Kennedy

Administration) against placing too much emphasis on the manned portion of the space

program, the enormous public attention focused upon Project Mercury, and particularly

upon the seven Mercury astronauts, inevitably gave rise to the impression that America

was aiming to be the first to put a man in space. In other words, to most Americans,

"losing" this latest "race" was very different than not being the first to orbit a satellite.

This time, it appeared to many that the U.S. had lost a direct, head-to-head

competition)gIn some respects, therefore, Vostok represented an even worse defeat for the

U.S. than did Sputnik. And this time, the Americans could not accuse the USSR of

sneaking up to the starting line.

In other words, the primary political issue raised by Sputnik was the direction of

the U.S. space program. All of the speeches, exhortations and criticism directed at
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Eisenhowerandhisofficials wereall gearedtowardgettingtheAdministrationto accepta

particularvisionof spacepolicy (andall thatwentwith it). After Vostok, the question had

changed to one of sufficiency: Kennedy now seemed to be open to the charge that he had

not "done enough" to stave off this latest "defeat."

Reorganization

Along with settling upon the definition of the program, Congress and the

Administration expended a great deal of time and energy during the 1957-58 period in

setting up a number of space-related organizations and institutions, in both the executive

and legislative branches. By 1961, those agencies, committees, and councils had been up

and running for more than two years. Thus, all of the effort that had gone into the general

mobilization that followed Sputnik now went directly into the development of specific

programs and proposals (see below). What is especially important to note here is that

each of these organizations had a strong interest in expanding the program.

For example, the House of Representatives' Committee on Science and

Technology had already scheduled a round of hearings when the Vostok launch was

announced. The Committee heard from Edward Welsh of the National Aeronautics and

Space Council on April 12, and from Webb, Dryden, and Robert Seamans of NASA on

April 13 and 1470 None of these three organizations--the House Committee, the

Aeronautics and Space Council, or NASA---even existed three years earlier.

Moreover, these new organizations and agencies provided government officials

and the public at large--and particularly the media--with a focal point for their attention.

Following his appearance before the House Committee on April 14, Seamans described
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steppedoutof thehearingroominto a"blinding light of televisioncameras"andaseaof

reportersdemandingto know howtheU.S.intendedto respondto theGagarinflight) t

Theofficials clearlyknew thattheywerebeingwatched.TheScienceandTechnology

Committeehearingon April 13, for example,wasmovedto themuchlargerCannon

caucusroom in orderto accommodatetheCommittee's"friends" in "the press,radio,and

television.''32

Politicians and Goals

By far the most significant differences between Sputnik and Vostok, however, was

with respect to the major political actors. This was, of course, most obvious at the top. As

the last chapter suggested, President Kennedy's approach to space policy in the first few

months of his term bore a close resemblance to his predecessor's. This may, as some have

suggested, have been due to his relative lack of interest (at that time). Even so, taking into

account each man's overall temperament, their philosophical outlooks, and relative

political position, it is difficult to think of two more different leaders. Eisenhower was

older, more cautious about government spending, and more committed to stability. He

was serving his second and final term at the time that Sputnik was launched. Kennedy

was a younger man who wished to convey an impression of vigor and vitality. He had

campaigned on a pledge to "get America moving again." He was, by all accounts, less

resistant to large government programs than was Eisenhower. Finally, he was still in his

first term--indeed, his presidency was barely three months old at the time of the Gagarin

flight.
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Not surprisingly, Eisenhower's reaction to Kennedy's Apollo decision (see below)

was decidedly negative. Writing to a friend, the former president characterized his

successor's proposal as "almost hysterical" and a bit immature. 33On numerous occasions,

in public and private, Eisenhower sharply criticized the moon program as a waste of the

nation's resources.

Some Congressional Republicans, however, seemed to part company with their

former president's views (at least for a while). Having been on the receiving end of

constant Democratic criticism in the aftermath of Sputnik and throughout the 1960

presidential campaign, many in the GOP saw Vostok as a prime opportunity for political

payback. For example, confronting Webb at the April 13 th meeting, Congressman Fulton

roundly criticized Kennedy's decision in March to agree to only part of NASA's budget

request. Webb had no choice but to defend the president's actions, even though he

privately agreed that the budget was inadequate. 34

Another event which may have been an influence in the Apollo decision occurred

just one week after Gagarin's flight. An armed contingent of Cuban exiles, trained and

supported by the CIA, failed in their attempt to overthrow Fidel Castro's regime. The

defeat of the U.S.-backed guerrillas at the Bay of Pigs represented a serious foreign policy

and domestic setback for the still-new Kennedy Administration. Despite the efforts of the

president and others to blame the affair on Eisenhower's policies, it was beginning to

appear that, in author Tom Wolfe's words, "the 'New Frontier' was looking like a retreat

on all fronts. ''35

There is considerable disagreement as to how much any of this influenced

Kennedy. Lambright's recent biography of James Webb, for example, notes that there is
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nodirectevidencelinking theBayof PigsandApollo36.LyndonJohnsonwrote in 1971

that "he [Kennedy]nevergavetheleastindicationthatin anyof ourdiscussionsthat he

thoughttherewasanyrelationship.''37Ontheotherhand,Arthur M. Schlesingerdoes

drawadirect connectionbetweentheinvasion,Gagarin,andthemoonchallenge.38

Curiously,virtually all of theattentionin thisregardis focusedon thepossibleeffectson

Kennedypersonally.Therehasbeenrelativelylittle investigationhow theBay of Pigs

mayhaveaffectedtherestof White Housestaff,membersof Congress,39or thepublicat

large.As will beseenbelow,manyindividualshadinput into theApollo decision,and

anyof themcouldhavebeenmotivatedby thedefeatin Cuba,or at leastmayhave

becomemore receptiveto aproposalthatpromisedto reassertU.S. leadership.

Finally, the 1960electionbroughtinto theWhiteHouseanumberof individuals

who werefar morewilling to definespacepolicy in Cold War termsthanmost

Eisenhowerofficials hadbeen.First andforemostamongthese,of course,wasVice

PresidentLyndonJohnson.As thelastchapternoted,Kennedyhadalreadyrequestedthat

theNational Aeronautics and Space Act be amended to allow Johnson to serve as

chairman of the National Aeronautics and Space Council. Although the Council had been

largely inactive during the Eisenhower Administration, the new president clearly intended

to put vice-president's expertise to use. 4°Johnson, who absolutely hated the vice-

presidency, 4' could at least settle for some position of responsibility over a highly visible

issue (and one which had given him some measure of national prominence). He would

later play a key role in persuading reluctant members of Congress to support NASA's

expansion .42
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Otherofficials seemedequallydisposedto view spaceasa"race"with the

Soviets¢3Secretaryof StateDeanRusktold theSenateSpaceCommitteethathe feareda

"misunderstanding"amongothernations"concerningthedirectionin which poweris

movingandwherelong-termadvantagelies.''_ DefenseSecretaryRobertS.McNamara,

in amemoto Johnsonconcerningtheaccelerationof thespaceprogram(seebelow),

notedthat

What theSovietsdoandwhat theyarelikely to doare...

mattersof greatimportancefrom theviewpointof national

prestige.Our attainmentsconstituteamajorelementin the

internationalcompetitionbetweentheSovietsystemand

our own. 45

As chapter 2 pointed out, however, policymakers can use a single policy position to

pursue multiple goals, and there is reason to believe that McNamara was no exception.

He had already been overseeing cutbacks in defense spending that were upsetting many in

the aerospace industry. 46 A larger space effort would easily fill the gap left by these cuts.

In short, for the first time in the young history of the Space Age, the leadership in

the Congress and most of the officials in the executive branch were, for the most part, on

the same side of the issue. Given this fact, as well as his own political Situation, it was all

but inevitable that Kennedy would begin to look for the next major spaceflight

"milestone." Or, more precisely, to try to select a milestone sufficiently distant that the

U.S. would have the time it needed to "catch up" at long last.
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GOING TO THE MOON 47

As of early 1961, NASA's proposed timetable for human spaceflight called for a

circumlunar mission by 1970, with a landing at some unspecified time in the futurefl The

Gagarin flight, however, quickly made that timetable--which had represented a sort of

compromise between the cautious Eisenhower Administration and the more ambitious

space advocates--obsolete. 49On April 20, 1961, Kennedy sent a memo to Vice President

Johnson asking for a survey on where the U.S. stood "overall" in space. Item number one,

however, makes it very clear where the president's priorities lay:

Do we have a chance of beating the Soviets by putting a laboratory

in space, or by a trip around the moon, or by a rocket to land on the

moon, or by a rocket to go to the moon and back With a man? Is

there any other space program which promises dramatic results in

which we could win? 5°

In announcing Johnson's assignment to the press the following day, Kennedy added that he

was seeking to identify a project in which ,"regardless of cost," the United States could be a

"pioneer. ,'51

In preparing his report for the president, Johnson received input from numerous

individuals in and out of government. Far from challenging the basic premise underlying

Kennedy's request, most participants embraced it openly, even to the point of continuing the

"racing" imagery. Wemher Von Braun, for example, spoke of the U.S. having a "sporting
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chance"of landingaprobeon themoonor sendingathree-mancrewaroundthemoon

aheadof theRussians:2He alsoclaimedthattheUnitedStateshadan"excellentchanceof

beatingtheSovietsto thefirst landingof acrewonthemoon" sincethiswould requirea

rocketthatneithersideyetpossessed:3TheMcNamaramemoreferredto abovespokeof

theneedto "matchtheSovietsin all areasof internationalcompetition.''54

Johnson'sinitial replyto Kennedy,in abriefmemodatedApril 28,continuedthis

theme:

Thiscountryshouldbe realisticandrecognizethatother

nations,regardlessof theirappreciationof our idealistic

values,will tendto alignthemselveswith thecountrythey

believewill betheworld leader--thewinner in the long run.

Dramatic accomplishments in space are being increasingly

identified as a major indicator of world leadership.

ff we do not make a strong effort now, the time will soon be

reached when the margin of control over space and over

men's minds through space accomplishments will have

swung so far on the Russian side that we will not be able to

catch up, let alone assume leadershipY

It goes on to identify a lunar landing as an "achievement with great propaganda value" and

as a goal in which "we may be able to be first. ''s6

The final report was transmitted to the vice president on May 8 (the Monday after

Alan Shepherd's flight). It suggests "four principal reasons" for undertaking projects in

space: scientific research, commercial enterprises, defense, and national prestige. In an odd
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sortof backhandedcompliment,thereportconcededthattheU.S."is notbehind"in thefirst

threecategories:"Scientificallyandmilitarily weareahead.We considerourpotentialin

thecommercial/civilianareato besuperior."TheUSSR,ontheotherhand,leads"in space

spectacularswhichbestowgreatprestige."In layingout thelogicbehindthisobservation,

thereportmakesanadmissionthatis ratherstartlingin its frankness:

All largescalespaceprojectsrequirethemobilizationof

resourcesonanationalscale.Theyrequirethedevelopment

andsuccessfulapplicationof themostadvanced

technologies.Theycall for skillful management,centralized

controlandunflaggingpursuitof longrangegoals.Dramatic

achievementsin space,therefore,symbolizethe

technologicalandorganizingcapacityof anation.

It is for reasonssuchasthesethatmajorachievementsin

spacecontributeto nationalprestige.Majorsuccesses,such

asorbitingamanastheSovietshavejust done,lendnational

prestigeeven though the scientific, commercial or military

value of the undertaking may by ordinary standards be

marginal or economically unjustified. 57

Just in case any doubt as to the primary purpose of U.S. space policy remained, this section

of the report concludes:

The non-military, non-commercial, non-scientific, but

"civilian" projects such as lunar and planetary exploration

are.., part of the battle along the fluid front of the cold war



[sic].Such undertakings may affect our military strength

indirectly if at all, but they have an increasing effect upon

our national posture: 8
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In other words, like Congressional debate over the original Space Act, this report

presents--and immediately discounts--the other justifications for developing spaceflight

technology. In fact, it goes even further, suggesting that highly visible "space spectaculars"

can be justified even if they prove to be wasteful from an economic, scientific, or military

point of view. Overall, the report provides the most direct statement yet of space policy

definition during this period.

The culmination of all of this activity was Kennedy's famous "Urgent National

Needs" speech (described as an unprecedented second State of the Union message59),

delivered before a joint session of Congress on May 25, 1961. The most well known part of

the address, in which the president declares a lunar landing before 1970 as the primary goal

of the U.S. in space, strongly suggests that the country was largely out to recapture the

prestige it had lost to the USSR:

I believe that this nation should commit itself to achieving the goal,

before this decade is out, of landing a man on the moon and

returning him safely to the earth. No single space project in this

period will be more impressive to mankind as it makes its judgment

of whether the world is free or more important for the long-range

exploration of space; and none will be so difficult Or expensive to

accomplish.
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It is in theother,lessoftenquotedpartsof thespeech,however,thatKennedymakes

it veryclearwhois theprimarytargetof thepolicy.Indeed,hereferredto theSovietsand

their spaceprogramtwice, clearly casting them as America's principal adversaries in both

space and politics, and openly declaring that they were the primary reason for the U.S. going

to the moon:

...if we are to win the battle that is now going on around the

world between freedom and tyranny, the dramatic

achievements in space which occurred in recent weeks

should have made clear to us all, as did the Sputnik in 1957,

the impact of this adventure on the minds of men

everywhere, who are attempting to make a determination of

which road they should take.

Recognizing the head start obtained by the Soviets with their

large rocket engines, which gives them many months of lead-

time, and recognizing the likelihood that they will exploit

this lead for some time to come in still more impressive

successes, we nevertheless are required to make new efforts

on our own. For while we cannot guarantee that we will

someday be first, we can guarantee that any failure to make

this effort will make us last. 6°

Given that many of its members had been calling for just such a response to the Vostok

flight, it is hardly surprising that Congress overwhelmingly approved Kennedy's proposal,

voting an immediate fifty percent increase in NASA's budget.
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Of course,ashadhappenedafewyearsearlierduringthedebateovertheSpaceAct

(seelastchapter),governmentofficialsdid from timeto timementiontheotherbenefitsof

spacetechnology.As alreadynoted,theMay8 reportmadebrief referencesto scientificand

commercialapplications.Oneseldomnotedfeatureof theUrgentNationalNeedsaddress

is that,in additionto the lunarmission,Kennedy asked Congress to approve an additional

$125 million for continued development of communication and weather satellites. 61 He

would also, on other occasions, note that his accelerated space program promised more

than just national prestige:

In the national interest, the United States must build the

capacity to advance the most modem science and

technology to the utmost, and extract from it the wealth of

benefits it holds for this country's freedoms, economy,

professions, and standard of living. 62

Nevertheless, as was the case in 1958, it is highly unlikely that even these "wealth

of benefits" would have been enough to justify the billions of dollars the Apollo project

would ultimately cost, 63or that the potential economic or scientific results by themselves

would have persuaded Congress to support the program. Indeed, a survey of House

members taken in early 1962 by the magazine Aviation and Space Technology found that

most thought the expense of the space program "'questionable except when viewed from

the standpoint of the Cold War. ''64

In short, most policymakers---including by 1961 key members of the executive

branch--were now committed to a policy definition that conceptualized spaceflight
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(particularlythat involving humans)asacritical elementin U.S.nationalsecuritypolicy.

Kennedy himself put the matter rather bluntly in 1963 when he said that the United States'

goal in going to the moon was "'not only our excitement or interest in being on the moon,

but the capacity to dominate space, which... I believe is essential to the United States as a

leading free world power. ''65

Like any political debate over budget increases for (conventional) defense spending,

defining space policy in a way that makes it essential to "national survival" allowed

Apollo's supporters to answer----or, in some cases, ignore---criticisms of the program's high

costs, which began in earnest in late 1961 and continued for the rest of the decade. In his

public statements, for example, Kennedy would sometimes raise the threat of another "new,

dramatic" [Russian] breakthrough ''_ "which could affect our national security ''67 when asked

about the costs of the moon program. Indeed, for the rest of his life (with one major

exception to be discussed below) the president described his space policy almost

exclusively in Cold War terms. In his press conferences, reports, and public speeches he

practically never mentioned the U.S. program without also referring to Soviet capabilities.

His rhetoric was constantly laced with images and metaphors of racing: he would, for

example, concede that the U.S. was running "second" or "behind" the USSR, 68 but at the

same time expressed confidence that it would soon "catch up" and "be ahead.., where.., we

ought to be.,,69 On the day before his assassination, in a speech in San Antonio, the president

proclaimed:

I think the United States should be a leader. A country as rich

and powerful as this.., should be second to none .... while I do

not regard our mastery of space as anywhere near complete,



while I recognizethatthereareareaswherewearestill

behind..,thisyearI hopetheUnitedStateswill beahead.7°
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Vice-PresidentJohnson,asusual,wassomewhatmoredirect.Heoncetold agroupof

Congressmenwho wereexpressingsomereluctanceonApollo, for example,"wouldyou

ratherhaveusbeasecond-ratenationorshouldwespendalittle money?''7'

A similarpatterncanbeseenin official response(or,rather,thelackof it) to the

growingdisapprovalamongprofessionalscientists.Mostmembersof thescienceand

engineeringcommunitytended--notunreasonably--toview spacepolicysimplyasone

amongmanyof theof nation'sR&D programs.Theybelieved--again,notunreasonably--

thatthesize,pace,andfundingof suchprogramsoughtto bebasedupontheirpotential

scientificor technologicalreturn.Although they were not yet organized in any meaningful

way (that would come later), a number of prominent scientists and engineers were highly

critical of Apollo, since the scientific returns could not possibly justify the costs: anything

astronauts could do on the moon could be done more cheaply (and more safely) by

automated probes. 7z One of the more notable critics was Vannevar Bush, the principal

architect of post-war U.S. science policy. Although he had initially seen Sputnik as a

"wake-up call" for Americans who had grown too smug, 73Bush favored a more balanced

approach to space R&D, somewhat along the lines of the Eisenhower Administration.

Throughout the early 1960s, he wrote numerous articles decrying the Apollo project, and

even sent a letter to this effect directly to Kennedy himself (through Webb, whom he had

known from the Truman Administration). 74He was by no means alone. A "straw poll"
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conducted by the editor of Science magazine in 1963 of 116 scientists "not connected by

self-interest" to NASA found only 3 in favor of the manned space program. 75

Chapter 2 noted, however, policymakers pay attention to outside information only

to the extent that it conforms to their way of conceptualizing the issue. Since most public

officials had long ago stopped seeing the U.S. space program as "science"--the May 8

report to the vice-president stated explicitly that space missions conferring national

prestige did not need scientific (or, for the matter, economic or military) justification--

scientists' objections were simply dismissed as irrelevant (there is no indication that

Kennedy even replied to the Bush letter76).

Finally, chapter 2 described how policymakers' definition of public problems

guides them in their selection of proposed solutions. In this case, the "solution" meant not

only deciding upon a goal--landing on the moon by 1970---but also upon the means of

getting there. The overriding objective beating the Soviets (which, since no one knew

precisely the USSR's plans or emerging capabilities, was taken to mean simply that the

appropriate technology had to be developed as rapidly as possible) was to play a major

role in shaping the technologies that made up the Apollo Transportation System. 77

Mission planners originally conceived of three different approaches to getting astronauts

onto and off of the lunar surface: direct ascent (a non-stop flight with a single, very large

rocket), earth-orbit rendezvous (EOR, launching the lunar landing craft from near-earth

orbit), and lunar orbit rendezvous (LOR, the landing craft would leave from and return to

lunar orbit). Direct ascent was quickly discarded, as there seemed to be no chance of

building and testing a booster of required size any time in the near future. 78Many

officials, including Kennedy's science advisor, favored EOR because it lent itself more
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directlyto otherspace-relatedactivitiesbeyondthelunarmissions.79It would therefore

betterservethegeneral,long-runinterestof theprogram.Unfortunately,it alsopresented

anumberof technicalproblems--mostnotablylarge-scaleconstructionandthefuelinga

spacecraftin orbit--that engineerswerenotcertaincouldbeaddressedsuccessfully

within thepresident'stimetable.

LOR, theoptioneventuallyselected,did presentsomeadditionalrisk, in that

someof themoredifficult partsof themission,suchasrendezvousanddocking,would

betakingplacein lunarorbit, far from anyhopeof rescue.Nevertheless,evensupporters

of EORconcededthat theapproachhadthevirtueof beingtheonemostlikely to meet

Kennedy'stargetdate,g°which it did.On theotherhand,it alsorepresentedaform of

"lock-in" for NASA. As chapter2 noted,anagencymayfind its futureactions

constrainedby thescale,cost,or complexityof technicalsystemsor technological

infrastructureselectedat anearlierpoint in time.While theelementsof EORmight (after

all, this is all speculative) have readily lent themselves to missions beyond Apollo, the

hardware used in LOR proved to be highly specialized. As a result, NASA was forced

after the lunar missions to redesign its space transportation system, at considerable

expensefl

THE SEEDS OF EVOLUTION?

Chapter 2 stated that issue evolution--a shift in the patterns of government

support for a policy or program---can be influenced by a number of factors, such as

interest group activity, external events, and general political change. A number of
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observers(includingsomewriting atthetime)havesuggestedthat,in effect, theCold

War-baseddefinition of U.S.spacepolicy--and thusits commitmentto theApollo

program--beganchangingasearly as1963.82While thefixing precisedatethatsupport

for agivenpolicy beginsto changeis aratherdifficult task,it is clearthatmanyof the

elementsthatchapter2describedascontributingto issueevolutionwereindeedpresent

in the 1962-63period.

To beginwith, PresidentKennedywascomingunderincreasingpressureto revise

hispositionon thelunarprogram.Although(asseenearlier)someRepublicanmembers

of Congresshad,in thefirst few daysaftertheGagarinflight, attackedthepresidentfor

not investingenoughin thespaceprogram,by 1963GOPRepresentativesandSenators

hadtakento criticizing him for spendingtoomuch.In May, for example,theSenate

RepublicanPolicy CommitteereleasedareporturgingthatApollo bescaledbackandthat

themoneybe redirectedto--using aphrasethatwouldbeheardmoreandmore

frequentlyin theyearsahead--"problemshereonearth.''83That fall, CongressmanLouis

Wymanof NewHampshiresoughta$700million reduction($550million of which was

to comefrom themoonprogram)in NASA's FY 1964budget.Theproposalwassoundly

defeated(132-47),but thefact thatit waspresentedat all is an indicationthatopposition

wasbeginningto develop.

Moreserious,from Kennedy'spoint of view,wasthegrowingcriticism coming

from prominentmembersof his ownparty.SenatorJ.William Fulbrightof Arkansas

emergedthelatterhalf of 1962asastaunchopponentof Apollo. His primaryobjection,

hesaid,wasnot the lunargoal itself, but rathertheend-of-thedecadetimetable,which

addedconsiderablyto thecostof theprogram._ Hewasjoined by fellow liberal Senators
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JosephS.Clark (Pennsylvania)andEmestGruening(Alaska),bothof whom(like

Fulbright)wantedto increasefunding for socialprograms.Fulbright'sattemptto cut

NASA's 1964budgetby tenpercentfaredsomewhatbetterthanWyman'ssimilareffort

in theHouse,losingby only tenvotes(46-36).85

In additionto growing(albeitstill relativelysmall)domesticdiscontent,there

wereanumberof internationaleventsthatserved,if not to reduceCold War tensions,at

leastto reassureAmericansabouttheir statusin theworld. In October1962,theU.S.

successfullypressuredtheSovietUnion to withdrawnuclearmissilesthatit hadplacedin

Cuba.To whateverextenttheBay of Pigsdebaclethepreviousyearhadplayedanyrole

in Kennedy's(or,for thatmatter,Congress'or thepublic's) thinkingaboutspace,the

American"victory" in theCubanMissile Crisismayhaveprovidedaneffectiveantidote.

In addition,thesigningof a limited NuclearTestBanTreatywith theSovietsseveral

monthslaterappearedto seta(somewhat)morecooperativetonein superpowerrelations.

Finally, althoughits validity hasbeenthesubjectof muchdebate,thepresident

waspresentedwith evidencethat theremightnotevenbeamoonraceafterall. In a 1962

report(in responseto aproposalto accelerateApollo; seefurtherdiscussionbelow),

Kennedy'sBudgetDirectornotedthat"thereis noevidence...thattheRussiansare

actuallydevelopingalargebooster...ortherendezvoustechniques"requiredto mounta

lunarmission?6This sameview wasairedpublicly thefollowing July,whentheBritish

astrophysicistSirBernardLovell wrotea letterto NASA describinghis recentvisit to a

numberof Sovietspaceinstallations.Duringthecourseof hisdiscussions,helearnedthat,

dueto thetechnicaldifficultiesinvolved,theUSSRhadnoplansto landacosmonauton the

moonanytimein thenearfuture,butwouldbeopento ajoint missionwith theU.S.As
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mightbeexpected,the letter(theBOBreporthadnotbeenmadepublic)createdan

immediatecontroversy.87Someofficials,clearlystill operatingundertheprevailingCold

War definitionof spacepolicy,warnedthattheadmissionto Lovell couldhavebeena

"Soviettrick" to distractthecountryfromits vitalmission.88For hispart,Kennedyseemed

to brushoff thenewinformation:

Thekind of cooperativeeffortwhichwouldberequiredfor

theSovietUnionandtheUnitedStatesto go to themoon

togetherwouldrequireabreakingdownof agoodmany

barriersof suspicionanddistrustandhostilitywhichexist

betweentheCommunistworldandourselves.Thereis no

evidenceasyetthatthosebarrierswill comedown,though

quiteobviouslywewouldlike to seethemcomedown....I

wouldwelcomeit, but I don't seeit asyet, unfortunately.89

Nevertheless,therearesomesmall indicationsthattheprevailingdefinition of

spacepolicywasbeginningto change,andthateventhepresidenthimself(bearingin

mind thattheremayneverbeanywayto provethisdefinitively) mayindeedhavebeen

reevaluatingtheApollo commitment.It is usefulto recallat theoutsetof anysuch

discussionthatKennedyhadnotembracedtheCold Warvision of theprogramin his first

monthsin office. As seenin chapter4, muchof hisearly(i.e.,pre-Gagarin)rhetoricwas

aimedat promotingspacecooperation,andhehadevenorderedhis ScienceAdvisorto

begindraftingproposalsforjoint U.S.-Sovietspaceprojects.Hewasalsopreparedto

proposeanumberof cooperativescienceandtechnologyprograms,includingspace

research,directly to ChairmanKhrushchevduringtheir 1962summitin Vienna.Although
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theofferwasnotmadeformally (dueto thegenerallycontentiousnatureof the meeting),

the president did raise the possibility of a joint lunar mission during a lunch conversation.

Khrushchev did not make any commitment at that time, but he did accept a proposal,

made by Kennedy a few months later, to join the U.S. in a limited number of space

projects? °

Certainly the most dramatic event in this vein was the president's speech before

the United Nations in October 1963, where he publicly called for a joint mission to the

moon, using language that actually seemed to contradict the justification he himself had

given for Apollo two years earlier:

...in a field where the United States and the Soviet Union

have a special capacity--in the field of space--there is room

for new cooperation, for further joint efforts in the regulation

and exploration of space. I include among these possibilities

for a joint expedition to the moon. Space offers no problems

of sovereignty .... Why, therefore, should man's first flight to

the moon be a matter of national competition? Why should

the United States and the Soviet Union, in preparing for such

expeditions, become involved in the immense duplications of

research, construction, and expenditure? Surely we should

explore whether the scientists and astronauts of our two

countries--indeed of all the world---cannot work together in

the conquest of space, sending some day in this decade to the

moon not the representative of a single nation, but the

representatives of all of our countries. 91
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In view of all of this activity, particularly the UN speech, some scholars have

concluded that Kennedy's "true" preference was for space cooperation with the Soviets--

or at least to avoid extending the Cold War into that realm--but that he felt the need to

adopt a more competitive posture in the face of Vostok (and perhaps the Bay of Pigs). 92

One--somewhat less charitable--author has gone so far as to claim that the moon

challenge was result of the president being "rattled by momentary crises. ''93 Either

assessment, if correct (and, once again, it should be stressed that there is no direct

evidence either way), would suggest that a bit of distance from the events of 1961, in

combination with some policy successes (and perhaps growing confidence in his

reelection prospects), might have led Kennedy to consider looking for a face-saving way

out of the moon race. 94

Another clue as to the president's thinking was his decision (whether it would

have been technically feasible is another matter) not to speed up the Apollo program. In

late 1962, R. Brainard Holmes, NASA's Apollo project director, had called for moving

the projected date for first lunar landing to late 1966. 95This proposal, and particularly the

large budget increases it would have required, prompted Kennedy in November to ask the

Bureau of the Budget for an overall review of the space program (referred to earlier), and

to pursue the matter directly with Webb.

The BOB report, dated November 13, and a follow-up letter from Webb, written

two weeks later, were generally supportive of the Apollo program as it then existed, but

recommended against any further acceleration. The Budget memorandum began by

noting that Apollo's projected costs were rising faster than had been anticipated and, as

discussed above, that there was no direct evidence that the USSR was engaged in a moon
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programof its own. It thenmoved,however,into a discussionof U.S. spacepolicy that,

in both languageandreasoning,departedsignificantlyfrom (if not directlycontracted)the

argumentsemployedbyMcNamara,Johnson,andothersin formulatingthelunar

programjust eighteenmonthsbefore:

Thespecialattentiongivento themannedlunar landing

programhassometimesobscuredtheotherprogram

objectivesbeingpursuedby NASA. Perhapsthemost

importantaretheprogramsfor scientificinvestigationsin

space,in whichtheUnitedStatesfrom thestarthasbeen

recognizedastheworld leader,whichhaveintrinsic value,

which havebeenthefocusof significantprogramsof

internationalcooperation,andwhich,in somecases...can

providespectacularachievementswith someof thesame

popularappealasmannedspaceflights.Lesscostly,but

mostimportant,aretheprogramsdirectedatdeveloping

practicalapplicationsof spacetechnology,chiefly in the

meteorologicalandcommunicationsfields.96

Thereportfurthernotesthat

NASA takestheview that the importance of maintaining

the proposed general level of effort in the "other" areas is

so great that if any reduction were to be made in $6.2

billion budget request, it shouM be applied at least in part

to the manned lunar landing program, in order to maintain

a "balanced" total program. 97
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Webb'sletter to Kennedygenerallyechoesthis theme.He notesthat "NASA has

manyflight missions,eachdirectedtowardanimportantaspectof our nationalobjective,"

addingthat

Although themannedlunarlandingrequiresmajor

scientific andtechnologicaleffort, it doesnotencompassall

spacescienceandtechnology,nordoesit provide fundsto

supportdirectapplicationsin meteorologicaland

communicationssystems.Also,universityresearchand

manyof our internationalprojectsarenotphasedwith the

mannedlunarprogram,althoughtheyareextremely

importantto our futurecompetenceandposturein the

world community.

Heconcludesthat "the mannedlunarlandingprogram,althoughof highestnational

priority, will notby itself createthepreeminentpositionweseek.''98

Thus,for thefirst time sinceVostok and the establishment of the lunar landing

goal, members of the administration--including the director of NASA--are taking the

position (at least in internal discussions) that other areas of space R&D, if not quite as

high a priority as Apollo, are nonetheless essential components of the agency's overall

mission. Such a view is in stark contrast to the sentiments expressed in documents like

the Vice President's May 8, 1961 report. It is even more striking to compare Kennedy's

original April 20, 1961 memo to Johnson, which asked "[a]re we working 24 hours a day

on existing programs[?] ff not, why not?" and "[a]re we making maximum effort? '99 with

the BOB report, which concedes that rejecting Holmes' proposal "will be criticized in
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somequartersasrepresenting slightly less than a maximum effort. ''1°° Even so, Kennedy

evidently found the new logic persuasive. Apollo was kept on its original schedule, and

Holmes left NASA soon after.

Of course, it does not necessarily follow that issue evolution (if that is in fact what

was occurring here) happens overnight, or that it will take place among all relevant

policymakers simultaneously. It should be noted, for example, that although both

documents described above extol the virtues of non-Apollo space projects to an

unprecedented (at least since mid-1961) degree, they are still careful to place those

projects in the same general Cold War context as before (i.e., that they will enhance

national prestige and the U.S. "world posture," have popular appeal, will help the United

States achieve "preeminence" in space, etc.).

Moreover, it is quite clear that at least some Administration officials did not share

this "evolving" view. In April 1963, Kennedy asked Johnson, in his capacity as chair of

the Space Council, to provide him with still another report to provide "a clearer

understanding of a number of factual and policy issues relating to the National Space

Program. ''1°1 This time, it was the president himself who raises the issue of spaceflight's

"other benefits":

What specifically are the principal benefits to the national

economy we can expect to accrue from the present, greatly

augmented program in the following areas: scientific

knowledge; industrial productivity; education, at the

various levels beginning with high school; and military

technology?
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It hasbeensuggestedthatKennedy'spurposein makingthisrequestwasnot to

beginamajorreevaluationof theprogram,butratherto seekadditionaljustification (and

arguments)for it. A significantpoint in thisregardis thatthememowasaddressedto

NASC(asopposedto, say,BOB), whichwascertainto giveapositiveresponse.1°_

Moreover,evenif Kennedyhadbeenfeelingpressuredby criticism overNASA's budget,

heneverthelessmadeit clearwherehisprioritieslay, regardlessof hisstatedinterestin

theprogram's"additionalbenefits":thememospecificallyasksJohnsonto identify

placeswheretheprogramcouldbe "reduced...in areasnotdirectly affectingtheApollo

program."

In his response,thevice-presidentdutifully notedthat "[i]t cannotbequestioned

thatbillions of dollarsdirectedinto researchanddevelopment...willhaveasignificant

effectuponournationaleconomy."Thereportcitestheusualadvancesin spacescience,

communications,andweatherforecasting,aswell asanumberof specificimprovements

in industrialtechnologyandmaterialssciences,an "augmentation"in thesupplyof

trainedtechnicalmanpower,and"greaterstrengthfor theeducationalsystem."In his

conclusion,however,Johnsonnotonly retainsthelogic of theMay 8 1961report,but

essentiallyreturnsto therhetoricof hisSenatedays,makingit abundantlyclearwhat he

believed truly justifies U.S. space policy:

There is one further point to be borne in mind. The space

program is not solely a question of prestige, of advancing

scientific knowledge, of economic benefit or of military

development, although all of these factors are involved.



Basically,a muchmorefundamentalissueis at stake--

whethera dimension[sic] thatcanwell dominatehistory

for thenext few centurieswill bedevotedto thesocial

systemof freedomor controlledby thesocialsystemof

communism.

...We cannotcloseoureyesasto whatwouldhappenif we

permittedtotalitariansystemsto dominatetheenvironment

of theearthitself. For thisreason,ourspaceprogramhasan

overridingurgencythatcannotbecalculatedsolelyin terms

of industrial,scientific,or military development.Thefuture

of oursocietyis atstake._°3
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This view seemedequallyentrenchedamongmanymembersof Congress,ascan

beseenin theresponseto Kennedy'sUN speechproposingajoint lunarmission.As it

happened,thepresident'saddresscoincidedwithCongressionaldebateonNASA's FY

1964budget,in whichtheApollo programwascomingunderincreasinglyheavycriticism.

Opponentsof theprojectimmediatelymadeuseof whattheysawasthe"illogic" of the

Administration'sposition,asking,for example,"[i]f thereis goingto bemilitary valuein a

trip to themoon,howis thatgoingto bepossibleif it is donejointly with Russia?''1°4

Apollo's supportersin Congress,clearlystill operatingundertheColdWar

definition,felt thattheyhadbeenbetrayed.AlbertThomasandOlin Teagueeachsent

Kennedystrongly-wordedlettersof protest,the latterexpressing"disappointment"over

theproposal,andaskingif "this nationalgoal [of beingthefirst nationto placeamanon

themoon]haschanged.''_°5Onthefloor of theHouse,Teaguearguedforcefullyfor
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continuedApollo funding,but alsodeclaredthat"for goodness'sakeI hopeweneverreach

thepointof tryingto getintoacapsuleandgo to themoontogether.'''°6

Attemptingto understandwhetherKennedy's position on the moon program

really had changed was not made any easier by his response to Thomas' letter (there is not

indication that he ever replied directly to Teague), dated September 23. The president

stated that seeking out cooperative ventures with the Soviets had been Administration

policy from the beginning (which, as has been seen, was true), as had efforts to build up

U.S. capabilities in space. Thus, he concluded, the "great national effort" of Apollo and

the "stated readiness to cooperate" were not at all in conflict, but were rather "mutually

supporting elements of a single policy. ''_°7

What the president really intended for Apollo (as well as what he actually meant

in his letter to Thomas) will never be known with any certainty. He was assassinated in

Dallas just a month and a half after the controversy erupted, and up to the end his actions

on the question appeared contradictory. On the one hand, he ordered NASA to begin

preparing "specific technical proposals" for a joint lunar expedition._°8 At the same time, he

never mentioned the idea in public again, except to note in answer to a question at a press

conference that he had not received a response from the Soviets, _°9and for the most part

returned to calling for U.S. space leadership (as in his last speech, delivered in San

Antonio)Y °

There is, however, another way of interpreting Kennedy's proposal TM that is still

consistent with the Cold War definition of space policy. As has already been shown,

superpower competition in space was more than a simple head-to-head contest of

technological prowess (although that was obviously a major component). The larger issue
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behindthespaceraceof thelate1950sandearly 1960swaswhichpolitical systemcould

successfullypresentitself to therestof theworld asthemore"progressive","forward-

looking" society.Kennedymay therefore have reasoned that, by making such a sweeping,

unprecedented offer to move into the newly dawning Space Age together, the United States

could claim that it, although still at that point "behind" in terms of raw technology, was

truly the more "visionary" country. 112Paradoxically (as was so much of foreign and

domestic policy during the Cold War), "cooperation" can be seen as another, more subtle

form of competition.

Whatever the case, it is highly unlikely that a joint lunar mission could have taken

place during the 1960s, even if Kennedy had lived. In the first place, there is some

question about its technical feasibility. Robert Gilruth, Director of NASA's Manned

Spacecraft Center (later called the Johnson Space Center) reportedly told a National Rocket

Society meeting in September 1963 in response to a question about the that he "trembled at

the thought of the integration problems" in merging American and Russian space

systems."ll3

Moreover, the Russians never accepted the offer. In fact, they never made any

official response at all beyond Khrushchev's remark on November 1 that "[w]hat could be

better than to send a Russian and an American together, or, better still, a Russian man and

an American woman. ''114 Given the level of secrecy surrounding the USSR program in the

early 1960s, it is difficult to imagine---even if they had agreed to the proposal--that the

Soviet government would have in the end been willing to share enough information for true

cooperation to occur.
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Finally,perhapsthemostseriousobstacle(andtheonemostrelevantto thepresent

discussion)is thatit wouldhavebeenagainstthelaw. On October 10, the House passed

(125-110) an amendment to the NASA appropriation preventing the agency from

participating in a lunar landing project jointly with "any Communist, Communist-

controlled, or Communist-dominated country. ''_ 15The language was later softened by the

Senate to prohibit cooperation on a lunar program with any "other country" without the

consent of Congress, i 16a restriction that would be included in the NASA Appropriation for

the next three years. As it happened, however, the Congressional action was to have little

impact on the conduct of the program. The new president, Lyndon Johnson was

somewhat obligated to support (at least verbally) his predecessor's call for cooperation,

and in January 1964 he did duly receive the NASA report that Kennedy had ordered. !17

Not surprisingly, he did little to advance the UN proposal. His view of space policy--for

the first few months of his presidency, at any rate (see next chapter}--continued to be that

the U.S. should use the program to demonstrate its space leadership:

Our plan to place a man on the moon in this decade remains

unchanged. It is an ambitious and important goal. In

addition to providing great scientific benefits, it will

demonstrate that our capability in space is second to no

other nation' s. 118

Thus, as of the beginning of 1964, the Cold War definition of NASA's mission was still

firmly in place.
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From this point until the Apollo 11 landing in July 1969, the agency would

encounter few, if any, problems (of a political nature, at any rate) in completing

Kennedy's mandate. Indeed, to the casual observer, NASA's and the space program's

prospects during 1964 and 1965 could hardly have seemed brighter. First, it was growing

rapidly. The number of full-time workers grew from 10,000 in 1960 to more than 34,000

in 1965) _9The number of employees working on a contractual basis rose from 36,500 in

1960 to more than 370,000 (i.e., by more than a factor of 10) in 1965. _2°

Second, its political backing appeared stronger than ever (the few dissenters

notwithstanding). Congress continued to approve large budget increases: between 1962

($1.8 billion) and 1963 ($3.67 billion), NASA appropriations more than doubled, rising

to $5.1 billion in 1964 and $5.25 billion in 1965. Lyndon Johnson, one of NASA's

principal architects and its most ardent champion, had not only succeeded to the

presidency, but in the 1964 election was given one of the largest electoral mandates in

modem American history. Even the general public---despite the criticism from some

Congressmen and members of the science and engineering community, generally stood

behind the program. Polls taken during the 1964 election found that substantial majorities

favored moving ahead with the lunar landing, m

Third, while some Americans might have complained about the high costs of the

program, no one could deny that at least the country's space capabilities were obviously

improving. In 1959, NASA's first full year of existence, the U.S. success rate in

launching spacecraft was only 50 percent (9 successes, 9 failures), n2 By 1962, that figure
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hadimprovedto 82percentandby 1965hadrisento 93percent,n3 Moreover, it began to

look as though the U.S. was actually moving ahead of the USSR, at least as far as sheer

quantity was concerned. Despite starting out "behind" at the end of the 1950s, by 1965

the United States had had a total of 270 successful launches compared to 130 for the

Soviet Union. It even seemed as though the U.S. was finally "catching up" in manned

spaceflight, the one area that the Russians had dominated since 1961. After completing

the Mercury series in 1963, NASA launched its first 2-man spacecraft, Gemini 3, in

March 1965. The agency set a number of milestones during the three Gemini flights that

year, including the first manual orbital maneuvering by a spacecraft (Gemini 3), the first

extra-vehicular activity (i.e., "space walk") by an American (Ed White from Gemini 4),

and the longest human spaceflight up to that time (Gemini 5, almost 8 days). TM Probably

the most important achievement of this period was the launch of the first Saturn-I rocket

on January 29, 1964. For the first time, the U.S. had a booster that could lift heavier

payloads than the USSR.

Despite these feats, as well as the claims by some that the Russians were not in

fact going to the moon, 125the space race--at least in terms of the image presented to the

public--showed no signs of slowing down. In October 1964, six months before Gemini 3,

the USSR launched the world's first multiple crew, three cosmonauts, aboard Voskhod 1.

The headline in Pravda the following day read "Sorry, Apollo!" and an accompanying

article, using language almost identical to that from the days of Sputnik I and Yuri

Gagarin, ridiculed the idea that the U.S. would ever catch up:



Now suchpropheciesfrom theAmericanscanbring forth

anironic smile.Thegapis notclosing,but increasing.This

is natural.., theso-calledsystemof freeenterpriseis

turningout to bepowerlessin competitionwith socialism

in suchacomplexandmodemareaasspaceresearch._26
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Theofficial Americanresponseto Voskhod clearly echoed the concerns that dated back to

Sputnik and Gagarin:

The flight of the multi-passenger ship Voskhod

demonstrated a continuing Soviet ability to mount flights

on a scale surpassing that of the U.S. The capacity of the

Soviets to launch larger spacecraft in manned flight

remained the negative factor affecting foreign opinion of

U.S. space activities) v

The following March (five days before the first Gemini flight and 2 months before

Ed White's "space walk"), a Russian cosmonaut, Alexei Leonov, performed the world's

first EVA from Voskhod 2. In short, although the U.S. program clearly was making

progress, Americans who had always feared Soviet exploits in space still seemed to have

reason to be afraid (and to continue to support NASA's programs).

Nevertheless, there were still signs that major political change was coming.

Although the agency's budget was growing steadily, Congress was beginning to give

NASA less than it asked for. The appropriation for FY 1964 ($5.1 billion), for example,

was $500 million below the agency's request. The FY 1965 budget ($5.25 billion) was

trimmed by less than $100 million, but this was to be this was tobe the agency's high-
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watermark:funding for NASA (asmeasuredin constantdollars)wouldneverbethis

highagain.More important,policymakers--includingthosewho mighthavebeen

consideredthemostlikely to rally to theagency'sside--chosenot to getinvolved in one

of themostimportantevents,from theagency'spointof view, to takeplaceduring this

period:theselectionof themissionsthatwereto comeaftercompletionof theApollo

program.

At first glance,it might seemstrangethatapublic agencyfor which matterswere

goingsowell would encountersuchdifficulties. As thenextchapterwill show,however,

thereasonNASA began,in thewordsof onehistorian,its "eclipse''_2gatthis time is

actuallyrathersimple:theColdWar definition asawayof conceptualizingspacepolicy

wasbeginningto loseits political persuasiveness.This, in turn,raisedthequestionof

whatdefinitioncouldbe foundto replaceit.
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CONTESTED GROUND:

THE HISTORICAL DEBATE OVER NASA'S MISSION

PART IIh SECOND MISSION?

Chapter 6:

Mission Accomplished... Now What?

As the Apollo 11 command module Columbia splashed down in the Pacific Ocean

on July 24, 1969, two statements appeared across the twenty- by ten-foot video screen in

NASA's Mission Control center in Houston. The first was the famous challenge issued

by President John F. Kennedy eight years earlier:

I believe that this nation should commit itself to achieving

the goal, before this decade is out, of landing a man on the

moon and retuming him safely to the earth.

Below it was the declaration:

Mission Accomplished, July 19691

Most observers date the scaling back of the U.S. space program from this

moment. "And then," says one author, "it was all over, ''2 or, as another put it, "the

television sets around the country began to flick off. ''3 Somewhat more soberly, a 1981

report for the House Space Science and Applications Subcommittee notes simply that

once this "primary goal" had been achieved, "the pace of the U.S. program slowed
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considerably.''4What theseauthors--notto mentionthecelebrantsin MissionControl--

failed to realize,however,is thatthetruegoalof thespaceprogram,NASA's real

mission, had actually been achieved some years earlier.

THE BIGGER THEY ARE...

Between 1960 (the final Eisenhower budget) and 1965, NASA's funding grew by

900 percent. When adjusted for inflation, its 1965 budget represented a thirteen-fold

increase over that of five years earlier. After hitting this peak, however, the agency went

through ten straight years of spending cuts (as measured in constant dollars). In fact, it

was not until 1982, the year after the first space shuttle flight, that the NASA budget for

space activities (again in constant dollars) matched that of 1962, the year of John Glenn's

(first) orbital flight. 5 Of course, as chapter 2 noted, public issues come and go, political

priorities change, and the budget will always be shifting as a result. Still, it is difficult to

imagine another public issue that matches the speed and scale of NASA's roller-coaster

ride of the 1960s; 6 significantly, the closest approximation would be to the pattern of

military spending just before and after a major war.

To be sure, the reductions began slowly. NASA's appropriation for FY 1966

(approximately $5.18 billion) was only about $75 million less than the previous year, a

decline of around one and a half percent. Still, it was the first time since the beginning of

Apollo that the agency had received less than the year before, and it clearly made Webb

nervous. His efforts to secure an increase for FY 1967 (to $5.3 billion) were rejected by
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theBureauof theBudget,7with theresultthatNASA funding fell below $5billion (to

$4.97)for thefirst timesince1964.

By now seriouslyalarmed,WebbinformedPresidentJohnsonthat 1968wasa

"critical" year,andthatanythinglessthana$6billion NASA budgetwouldmeanthe

"liquidation" of manyof thecapabilitiestheagencyhadbuilt up (suchasproductionlines

for thegiantSaturnbooster;seebelow), the lossof numerousfuturemission

opportunities,andwidespreaddemoralizationthroughouttheagency)Despitethese

warnings,thepresidentsignedaFY 1968appropriationsbill thatincludeda $500million

cut for NASA. This was followed several months later by another half-billion dollar

reduction for FY 1969, dropping the agency's budget below $4 billion.

Under these conditions, NASA was scrambling simply to keep its current

programs on schedule. It is therefore hardly surprising that few officials were giving

much attention to--much less making serious plans toward--what sorts of missions

might follow the completion of the Apollo program. In early 1964, Johnson asked NASA

for "a statement of possible objectives beyond those already approved. ''9 Webb, however,

was wary of the agency being put in the position of proposing its own missions. As he

saw it, the more proper approach (and one less politically risky for the agency) was for

the nation's political representatives, that is, its elected officials, to tell NASA what they

wanted it to do, much as Kennedy had done with the original Apollo program. _°

Accordingly, in early 1965 (several months late) Webb sent the president a

"Future Programs Task Group" report outlining a number of projects--including the use

of robot probes to explore Mars, continued exploration of the moon, and use of the

Apollo-Saturn technology for earth applications--that the agency could undertake after
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Apollo, butmadeno specificrecommendations."In hiscoverletter,Webb reminded

Johnsonthat "[m]ore thanin mostareas,majordecisionsonspacerequireabroad

consensus.''n Thepresident,however,refusedto takethehint, andmadenocommenton

therecommendations.

Theagencytooka somewhatsimilar approachwith Congress, listing the types of

missions that would become "feasible" after Apollo, but making no clear statement of

priorities. A 1965 presentation on "Advanced Manned Missions" made before the House

Subcommittee on Manned Spaceflight, for example, noted NASA could in the future

undertake missions of 2-3 months duration in space science and "earth-oriented

applications" in near-earth orbit, as well as extended lunar exploration missions of up to 2

weeks. 13As was the case with Johnson, however, the Congress never made a formal

commitment to any of these proposals.

Throughout the mid-1960s, Webb tried time and again to get some sort of major

post-Apollo commitment out of the president, to no avail. Matters became particularly

acute as development of major elements of the Apollo Transportation System neared

completion. Some NASA facilities, most notably the launch complex at Cape Canaveral

in Florida and Mission Control at the Manned Spacecraft Center in Houston, would be

fully engaged with Project Apollo up until the very end. Others, however, such as the

Marshall Space Center in Huntsville, which oversaw the construction of the giant Saturn

V booster, would have completed their assignments long before. Similarly, the private

contractors who manufactured Apollo's components had orders for only a specified

number of items. These companies would need to be told well in advance whether they

could expect future orders. As private businesses, the only way they could afford to keep
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open the lines dedicated to the production of Apollo hardware would be if they knew that

the government was committed to making further purchases.

Working against this impending deadline, Webb hoped to move the president to a

decision on a post-Apollo program by warning him in the summer of 1966 that the

agency was faced with no other choice but "to accelerate the rate at which we are

carrying on the liquidation "of some of the capabilities we have built up. ''14 Indeed, one of

the reasons Webb was so anxious to secure approval for the Apollo Applications

Project, _5an orbiting space laboratory built largely from existing hardware, was to keep

the Apollo production lines open as long as possible. 16This was, however, simply staving

off the inevitable. By August 1968, with no new major program forthcoming, Webb had

no choice but to order that Saturn rocket production be shut down? 7 It was to be one of

his last acts as NASA Administrator: the following month, he announced that he would

retire from government service on October 2, his sixty-second birthday. 's

The NASA Administrator was not the only one frustrated by Johnson's silence.

Beginning in mid-1965, Congressman Olin Teague, Chairman of the Manned Spaceflight

Subcommittee, had been pressing NASA on its post-Apollo goals. During budget

hearings in March 1966, Teague reacted angrily to the news---delivered by an equally

frustrated Webb--that the president intended "to hold open for another year the major

decisions on future programs." "To me," said the Congressman, "it is like telling a child

that we are going to make you crawl another year before you can walk. ''19 The following

July, the Committee directed NASA "to report to the Congress, no later than December 1,

1966, its recommendations on possible major national space objectives," including

estimated costs, benefits, and its composition in terms of manned and unmanned
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elements.Whenthedeadlinecame,however,all theCommitteereceivedwastwo-page

letterwith Webb'snametypedat thebottom,but signedby Seamans,citing uncertainty

asto "what thepresidentwill approve"asareasonfor not providingthedetailedanalysis

requested.2°

In short,by 1968,

After aheadydecadeof uninterruptedhiring, building,and

dreaminggreatdreamsof far-reachingexploration,the

Americanspaceprogramis gearingdownto aslowerpace

andalesscertainfuture.... Thegrowing feelingin the

spaceestablishmentis thatonceastronautshavelandedon

themoon,theywill havenootherplaceof significanceto

gofor severalyearsbecauseof sharpbudgetcuts.These

cutshavetrimmedto theboneall preparationsfor future

missions.It is asif theastronautsareheadingfor adead

endon themoon.2_

LIVE BY THE SWORD...

As might be expected, at the root of the agency' s decline was a substantial--and,

in some cases, rather sudden---change in NASA's political support. Nowhere is this more

obvious than with regard to President Johnson. Indeed, given how much time and effort

he expended on behalf of NASA and the space program while in the Senate and as Vice

President, it is rather startling to realize how little this issue seemed to hold his attention

once he became president. As biographer Robert Dallek has noted, Johnson's own
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accountof hispresidency,a600-pagevolume,containsonly 17pagesaboutspace,

almostall of which (14pages,to beexact)dealswith eventsprior to 1963.22During an

interviewwith Walter Cronkitein 1969,headmitted"quite frankly" to doingmuchmore

for theprogramin '"57 and'58 and'59 and'60, andup to 63, thanI did afterI became

President.''z3

Moreover,thepresident(thesamepolitician who,just afew yearsearlierhadtold

somewaveringCongressmen,"would youratherhaveusbeasecond-ratenationorshould

wespendalittle money?''24)wasnow accedingto--and in someinstanceseven

initiating--substantialcutsin theNASA budget.As notedabove,Johnson'sBOB

blockedWebb'seffort to secureafundingincreasefor FY 1967,imposinga$200million

reductioninstead.Somemembersof Congress,however,wantedto slashspacespending

evenfurther.WisconsinSenatorWilliam Proxmirehadproposedcuttingtheagencyby

anadditional$1billion. In aclearindicationof how thepolitical tidessurroundingthe

programhadshifted,Webbfelt compelledto seekthe assistanceof Illinois Senator

EverettDirkson,theRepublicanLeader,to headoff Proxmire'sproposal(which was

defeated)."It is neveraneasything," helater told thepresident,"to decidethetimehas

cometo askfor helpfrom theminority leader.''25

The$500million reductionin NASA's FY 1968budgetcameaboutin part

throughapolitical deal.Earlier in 1967,theAdministrationhadprojectedthatthebudget

deficit for FY 1968wouldbearound$8billion. By thatsummer,however,it became

clearthatthetruefigure wouldbemuchhigher--close to $30billion--and Johnsonfelt

asthoughhehadnochoicebut to askCongressfor a 10percenttax increase.Congress

did complywith thepresident'srequest,but theHouseof Representativesalsodecided
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thatdeficit reductionshouldbeaccomplishedby bothtax increasesandcutsin federal

spending,andreducedNASA's appropriationtheyearaccordingly.DespiteWebb's

proteststhatthis wouldprove"the strawthatbreak'sthecamel'sback,''26Johnsonfelt he

hadnochoicebut to goalong.In approvingthemeasure,henotedthat

Underothercircumstances,I wouldhaveopposedsucha

cut, [but] thetimesdemandresponsibilityfrom usall.

I recognize--asalsomusttheCongress--thatthereduction

in fundsrecommendedby theHouseAppropriations

Committeewill requirethedeferralandreductionof some

desirablespaceprojects.Yet, in thefaceof present

circumstances,I join with theCongressandacceptthis
reduction.27

Privately,thepresidenttold Webbthathedid not "chooseto takeonedimefrom

my spaceappropriationsfor this year,"but hadto agreeor risk losingthetax bill.28

AlthoughJohnsontold theNASA administratorthathehoped"to makeup for this" the

following year,29in 1968theAdministrationon its own proposedreducingtheagency's

budgetby $250million, andultimatelyacceptedthehalf-billion dollar cut imposedby

Congress.

To besure,Johnsondid continueto talk about,andactonbehalfof, theprogram.

As someauthorshavenoted,however,by late1964Johnson'srhetoricaroundspace

explorationhadmellowedconsiderably.3°Althoughhedid continue,from timeto time,to

talk abouttheprogramin comparative--if not necessarilycompetitive--terms(see
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below),for themostparthis speechesandpressconferenceswereno longerlacedwith

vivid andapocalypticimages(recountedthroughouttheprevioustwo chapters)of

communistdominationof theheavens.

Indeed,thepresidentoftenspokeof theneedfor morecooperation in space. 3t In

1965, for example, following in a telephone conversation with returning Gemini

astronauts, Johnson said that "[w]e do hope and we do pray that the time will come when

all men of all nations will join together to explore space together, and walk side by side

toward peace. ''3z Similarly, while speaking with employees of the Manned Spacecraft

Center in Houston, the president invited those living under communism "to open your

curtains, come through the doorways and the walls that you have built, and join with us to

walk together toward peace for all people. ''33

Indeed, Johnson at times seemed to embrace a view of space that transcended

traditional superpower politics and explicitly rejected national competition. "We have,"

he declared in 1965, "no need for arms races or moon races. ''34 The following year, when

accepting the Goddard Trophy, the president claimed that "[t]he true significance of

space is the story of victory over the forces of nature. ''35 And once, during a press

conference, he asked:

As [man] draws nearer to the stars, why should he also not

draw nearer to his neighbor? As we push even more deeply

into the universe, we must constantly learn to cooperate

across the frontiers that really divide the earth's surface. 36
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This sea change in Johnson's sentiments (if not his style) was far more than just

rhetoric. He actively sought to act upon these newly found cooperative impulses. In 1964,

he sent NASA's Hugh Dryden to Geneva to seek out new opportunities for space

cooperation. The trip ultimately came to nothing, due to an apparent reluctance on the

part of the Soviet Union to enter into any new agreements. Nevertheless, the president

persisted. In late 1963, while the body of the President Kennedy was still lying in state in

the White House, the president consulted with UN Ambassador Aldlai Stevenson about

U.S. policy on weapons in space? 7 This conversation led the president, in 1966, to open

the negotiations at the UN that ultimately produced the Outer Space Treaty of 1967,

which banned space-based nuclear weapons, required the assistance and safe return of

astronauts who landed in another country, and prohibited claims of sovereignty over the

moon or other celestial bodies) 8

In addition to Johnson himself, there were other influential White House officials

who were beginning to take a more skeptical view of NASA and the "space race." The

State Department, for example, urged the "defusing" of the space race and the "stretching

out" of "costly programs aimed at the moon and beyond" so as to free up resources for

other needs, such as "foreign aid, domestic needs, [and] scientific efforts in other areas. ''39

Donald F. Hornig, Johnson's science advisor, took issue with some of Webb's budget

requests and his growing sense of alarm, especially later in the decade. 4°

It was Budget Director Charles L. Schultze, however, who proved to be the most

constant critic of Webb's assessments of space policy and (particularly) the latter's fears

that continuing funding cuts would mean "losing" the moon race. 41In fact, in 1967
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Schultzeevenwentsofar asto urgethepresidentto abandonthe 1969 lunar-landing

goal. Noting that "we may fail in any event" to make the end-of-the-decade deadline,

Why not make a virtue out of necessity? It would be better

to abandon the goal now in the name of competing national

priorities, than to give it up unwillingly a year from now

because of technical problems. 42

Two points seem clear here. First, unlike the near-unanimity over Apollo that had

reigned just a few years earlier, the White House now seemed more sharply divided over

the future (and even the current) course of the program. Second, the fact that Schultze

would make such a direct challenge to NASA's requests, and particularly the lunar

landing goal, strongly suggests that Johnson himself may have been feeling ambivalent

about the program. While budget directors in particular are prone to oppose most costly

programs, it is highly unlikely that Schultze would be quite so forthright in his

assessment of NASA and Webb if he thought that both had the president's unequivocal

support.

Congress seemed to be cooling on the program as well. Although NASA still had

strong support among some of the more important members of both the House and

Senate, it is clear that the institution as a whole having second thoughts about an

aggressive U.S. posture in space. An internal White House survey of Congressional

attitudes taken in late 1966 revealed that most members favored keeping Apollo on track,

but wanted to reduce NASA's budget by cutting back on most post-Apollo programs

(which was, in fact, precisely the course Johnson followed). 43In addition, the president
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appearsto havereadCongress'moodcorrectlyin 1967whenacceptedits budgetcutsin

exchangefor hisproposedtax surcharge.

Finally, public supportseemedto beevaporating.Virtually all public opinion

polls takenduring themid- to late 1960sshowedsignificantdifferences--sometimeson

theorderof two to one--betweenthepercentageof respondentswho favoredreducing

governmentspendingonspaceandthosewho supportedincreasingit.44In short,it

appearsasthough,exceptfor NASA andarelativelysmallgroupof spaceenthusiasts,

mostpeople--publicofficials aswell asordinarycitizens--wantedto seeasmallerspace

program.

CONVENTIONAL EXPLANATIONS

Of course, it is not especially helpful to explain the space program's decline by

simply saying that it had lost its earlier political support. Obviously this begs the

fundamental question of why public, Congressional, and Administration support had

eroded so precipitously. There are, however, no shortage of ideas on this topic.

"Anti-Science" Attitudes

One common observation, for example, is that the space program became caught

up in the general distrust toward scientists and engineers that had become part of the

American social fabric by the mid-1960s. According to this view, the environmental

movement (prompted by such books as Rachel Carson's The Silent Spring and Barry

Commoner's Science and Survival), the consumer protection movement (which also had
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afoundingbook,RalphNader'sUnsafe at any Speed), protests over the Vietnam war

(and DOD-funded research generally), and the growing realization that science and

technology could not address fundamental problems like poverty and urban decay all

came together to create a social and political environment that was far more hostile to the

science and engineering community than that which existed just a few years earlier. 45As

one of the more visible (not to mention more expensive) R&D projects of the 1960s, the

space program was especially vulnerable to this sort of criticism (e.g., "we can send a

man to the moon, but we cannot .... ").

Vietnam and Other Issues

Another commonly-held view is that government officials--beginning with

President Johnson--were becoming "distracted," both politically and financially, by

other issues, most notably the war in Vietnam. 46 It is known, for example, that the

president was receiving constant reminders about the cost of the war from his budget

director, who frequently cited "the continued fighting in Vietnam" as a reason for cutting

NASA's budget requestsY Moreover, Webb clearly believed the war was a major factor

in the president's behavior. In the August 1966 letter referred to earlier, he told Johnson

that he "believed firmly in the actions you are taking.., in Vietnam" and that he had

serious doubts about involving the president in the budget disputes because he had "no

desire to add to your burdens. ''4g The Webb/Seamans letter sent to the House Science and

Technology Committee in late 1966 also referred to the war as the source of NASA's

"uncertainty" concerning the president's wishes. 49
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Administration officials were not the only ones who saw a relationship between

the cost of the war and funding for the space program. In a speech on the floor of the

House in 1966, for example, Congressman Teague complained that "the war in Vietnam

has already forced a substantial reduction in the NASA budget for the coming year. ''5° It

should also be remembered that the $500 million cut for NASA that Johnson was forced

to accept in 1967 had been ordered by Congress to help address a $29 billion deficit

created, at least in part, by the war.

There is also reason to believe that, in addition to its cost, Vietnam was

consuming large shares of the president's personal attention as well. Webb believed that

toward the end of his presidency, Johnson had become "obsessed" with the war) I It is

also known that during his last few years in office, the president began each day

reviewing casualty reports and other accounts of ground action fromVietnam) 2

Finally, it seems clear that substantial portions of the general public were

beginning to see spaceflight as less important than issues like Vietnam, race, or the

condition of American cities. A 1967 poll by the New York Times showed that the public

ranked five other policy areas as more important than space: 3 As a 1968 Newsweek

article concluded

The U.S. space program is in decline. The Viet Nam

war and the desperate condition of the nation's poor and its

cities--which make spaceflight seem, in comparison, like

an embarrassing national self-indulgence--have combined

to drag down a program where the sky was once no longer

the limit) 4
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"What Have you Done for me Lately?"

Another--far more cynical---explanation relates back to the November 1957

memo from George Reedy telling Johnson that the Sputnik issue could "elect [him]

president" (see chapter 4). If, as some have suggested: 5 Johnson's interest in the space

program in the wake Sputnik was motivated primarily by his personal political ambitions,

there would have been little reason for him to maintain that same level of support much

beyond the 1964 election (particularly in the face of growing opposition in Congress and

among the general public). With his landslide victory of Senator Barry Goldwater,

Johnson had achieved everything he had ever wanted in public life. In short, it is possible

that, from the president's point of view, NASA and the space program outlived their

political usefulness.

This might explain, for example, why he sought out Webb's advice on future

programs in early 1964, only to show little interest in the information when it was

presented to him early the following year (i.e., after the election). It would also account

for the sudden shift in his way of speaking about space. Having reached the presidency,

and no longer in need of the attention and visibility that his "alarmist" (and at times

outright bellicose) rhetoric brought him, Johnson could now afford to sit back and adopt a

more "statesmanlike" tone.

Disorganization at NASA

Finally, some authors have criticized NASA itself for the lack of any Apollo

follow-on program. It has been argued, for example, that the agency did not have any sort

of planning mechanism in place to respond to President Johnson's first (i.e., 1964)
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request,andthat subsequentefforts to put togethersuchapanelbecameboggeddown

amongall of NASA's variousconstituencies(mannedspaceflight,applications,space

science,etc.)?6

Accordingto thisview, it is nocoincidencethatthegeneralquestioningabout

whattheU.S.shoulddo in spacecoincidedwith thegreatestcatastrophein NASA history

(until theChallenger accident nearly 20 years later). On January 27, 1967, three

astronauts--"Gus Grissom," Ed White, and Roger Chaffee--were killed when a fire

broke out in their Apollo 1 spacecraft during a routine launch simulation. Subsequent

investigations into the accident--along with Webb's apparent efforts (now generally

regarded as ill-advised) to withhold from Congressional investigators an internal report

critical of North American Aviation, the prime contractor for the Apollo command

module--led to NASA's competence being called into question for the first time? 7

Indeed, one editorial writer quipped that the initials in the agency's name really stood for

"never a straight answer. ''58

It is possible, of course, to take issue with each of these accounts of the space

program's decline. To begin with, although there clearly was a sort of "backlash" against

science and technology among sections of the general public (especially the so-called

"counterculture"), it is far from clear that this had much of an effect on federal R&D

policy (at least not until the early 1970s; see below). The rate at which overall funding for

science and technology increased did slow somewhat toward the end of the decade (in

fact, measured in constant dollars, it even decreased slightly in 1968 and 1969), but only

one other field--to be discussed further below--experienced anything like NASA's
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reverses.Indeed,someagencies,suchastheNationalInstitutesof Health,received

budgetincreases during this period, s9

Vietnam certainly was expensive and, particularly as the decade progressed,

politically divisive and time-consuming. Still, it is worth remembering that the war was

started, at least initially, for the same general reasons as the space program: to meet the

perceived threat of communism. On the face of it, there is little reason why one high-cost

anticommunist program by itself ought to squeeze out another.

Although his enthusiasm clearly was diminished, it is simply not the case that

Lyndon Johnson started ignoring the program once he became president. He frequently

referred to space in his speeches, and was known to follow each flight of the Gemini

program closely. It is said, for example, that Johnson personally pushed NASA into

including a space walk on Gemini-4. The agency had originally intended for an astronaut

simply to stick his head and shoulders out of the spacecraft. After Leonov's walk on

Voskhod-2, however, Johnson reportedly told NASA, "if the guy can stick his head out,

he can also take a walk. I want to see an American EVA. ''6°

Finally, given the lack of consensus in the Administration and Congress, it hardly

seems reasonable to have expected NASA to develop its post-Apollo mission on its own,

particularly with regard to large-scale projects. Moreover, as has already been discussed,

Webb was reluctant to act without clear signs of strong political support.

The most important problem with virtually all of these explanations, however, has

to do with the idea of "decline" itself. Since most (although by no means all) space

histories are written by space enthusiasts, it is not uncommon for such "explanations" to

focus on the program's post-Apollo "decline," as though the unprecedented build-up that
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precededit wereperfectlynormal(if not laudable).Ontheotherhand,opponentsof the

Apollo program--e.g.,manymembersof thescienceandengineeringcommunity,

Eisenhoweradministrationofficials, somecontemporarycritics,etc.--would arguethat

NASA' s longstringof shrinkingbudgets(at leastuntil theapprovalof thespaceshuttle

program)requirenoexplanationwhatsoever:theyrepresentanecessaryperiodof

"readjustment."For them,what"really" needsto beexplainedis theabnormallylarge

spendingonspacethatoccurredearlierin thedecade.6_Thediscussionover thepastfew

chaptershasbeenbaseduponthepremisethatboth events--NASA's rapid expansion

and its almost-as-rapid decline--are unusual, given the way American politics normally

works. Thus, it is important that whatever explanation is advanced for the one should also

be able to explain the other.

"DE-DEFINITION?"

In defining space as a Cold War issue, political leaders like Kennedy and Johnson

(along with many members of the U.S. Congress) had charged NASA with giving the

U.S. a capability in space that at least matched--and hopefully would soon surpass--that

of the USSR's. All of the specific projects undertaken by the agency were subsumed

under this one basic mission. As seen in the previous chapter, for example, Kennedy

explained that Apollo was justified "not only [by] our excitement or interest in being on the

moon, but [by] the capacity to dominate space, which... I believe is essential to the United

States as a leading free world power. ''62
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Thelastchapteralsonotedthatthatgoalhadsubstantiallybeenmetby themid-

1960s:clearly,theU.S.wasno longer"behind" theRussians.Following Voskhod 2 in

1965 (see last chapter), the United States launched 10 consecutive manned flights without

a single Soviet response. 63 When the USSR finally did place another man in space,

Soyuz-1 in 1967 (after almost a two year hiatus), the pilot was killed during reentry. 64 The

first successful Soyuz flight did not take place until late 1968, just a few months before

the first U.S. circumlunar flight.

A similar trend could be seen in the area of unmanned scientific probes. Although

the U.S. certainly had its share of problems with projects like Ranger (unsuccessful until

the 7 th attempt in 1964), the USSR's difficulties were even worse. The Russian Luna 9 (3

February 1966) did beat the U.S. Surveyor 1 (16 May 1966) to the first soft landing on

the moon, and its Luna 10 became the first artificial object to orbit the moon on April 3,

1966, beating American Lunar Orbiter 1 by four months, 6sbut over this same period they

also experienced six (announced) unsuccessful probes of Venus, five of Mars, and four of

the moon. 66

Last, but far from least, the successful tests of large boosters like the Saturn I-B

(the precursor to the massive Saturn V that would carry the astronauts to the moon and

place the Skylab laboratory in earth orbit) beginning in 1966 had finally given the U.S.

what it had always lacked in its competition with the USSR: a rocket powerful enough to

carry very large objects into space. 67

Not surprisingly, public statements by government officials, as well as internal

documents, show a steadily increasing level of confidence that U.S. was roughly even
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with--if notaheadof--the USSRin termsof its spacecapability.Thepresident,for

example,declaredin 1965that:

We wereunmistakablybehind.Someprophesiedthat

Americawould remainbehind,thatoursystemhadfailed,

that thebrightnessof our futurehaddimmedandwould

growdarker.But no suchprophesiesareheardtoday.68

Similarly, thefollowing yearhenotedthat"we haven'twipedout all of the

deficienciesyet,but wehavecaughtup andarepulling ahead.''69

In private,theassessmentsweresimilarly optimistic.A 1966memofromWelsh

to VicePresidentHubertHumphreyobservedthatthroughtheendof ProjectGemini,the

U.S.hadloggednearly2000man-hoursin space(including thesix Mercury flights)

comparedto 507for theSoviets,aswell asmorethat 11hoursof space-walking

comparedto 20minutesfor theUSSR.7°Welshalsonotesanumberof "firsts" in the

Geminiprogram(somealsodiscussedin thepreviouschapter):thefirst manualorbiting

maneuvering,thefirst controlledrendezvousin space,andthefirst dockingof apiloted

spacecraftto anothervehicle.Neitherof the last two hadbeenaccomplishedby the

Russianprogramby this point.7,

A few monthsearlier,Schultzeinformedthepresident:

Thereis only one area of space activity in which the

number of Soviet launches to date exceeds that of the U.S.

But, in this area, planetary exploration, we have had far
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better success with our limited number of attempts than the

Soviets have had with their larger effort.

In every other area of launches we have a substantial

lead ....

Evidence indicates that they [the Soviets] are working on a

launch vehicle which may.., exceed.., our Saturn V, but

there are indications that they are at least a year behind our

current Saturn V flight schedules. This situation is a good

deal different from that which existed in 1961 when the

Russians were demonstrating a weight-lifting capability

superior to anything we expected to have for several years

and were clearly ahead of us in manned space capability. 72

Accordingly, references by NASA or Administration officials to the Soviet space

program diminish significantly beginning in 1965. Whether reporting the agency's

progress, celebrating its achievements, or discussing post-Apollo plans, the USSR no

longer cast the very long shadow over U.S. space planning that it had earlier in the

decade.

For example, in a statement marking the tenth anniversary of NASA, President

Johnson never mentioned the Russians or the space race at all. Instead, he notes that "we

have seen space science and technology assume a high-ranking position in human

affairs." He singles out for special mention the probes to the moon, Venus, and Mars, the

development of weather and communication satellites. The closest he comes to any sort

of a Cold War reference is toward the very end, where he notes that "[o]ur program has
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beenconductedopenly,in thesightof theentireworld.''v3Moreover,asnotedabove,ona

numberof occasionsthepresidentexplicitly rejectedtheideaof "competition" in space.

Finally, it beganto appearthattheoneareamostfearedby American

policymakersduringtheearlydaysof spaceflight--worldopinion,particularlyin

developingcountries--wasfinally breakingin theU.S.' direction.A 1965U.S.

InformationAgencyreportnotesthat,whereasthree-quartersof Nigerianssurveyedin

May felt that theUSSRwas "ahead"in space,in Septembermorethanhalf felt thatthe

U.S.now hadthe"lead. ''74 An Administration official stationed in Bolivia during the

Gemini 4 flight in 1965 reported that every "transistor-radio-liberated peasant" was

aware of Ed White's walk in space and now "worships our technology. ''75

Stated simply, given NASA's ongoing success, the apparent lack of progress on

the part of the Soviets, and the general "de-mystification" of space technology on the part

of the U.S. public, "the anti-Russian theme," in the words of astronaut John Glenn, "had

worn out. ''76 AS a result, NASA was about to be retired from Cold War service.

To be sure, the Cold War itself was still very much in progress, and many

Americans (as well as many public officials) still harbored deep-seated fears of the Soviet

Union. Even so, it appears that by the mid-1960s most policymakers (along with a

significant portion of the general public) had stopped seeing accomplishments in space as

being particularly relevant to the larger superpower conflict. For the most part, those who

continued to express concern over the USSR in space (mostly conservative Republicans)

spoke of a gap in military space applications. 77

Perhaps the clearest evidence of this can be found in the experience of James

Webb, who, in trying to stave off the ongoing budget cuts at NASA, played the "anti-
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Russiantheme"almostcontinuously(ashehadalmostfrom thebeginning;seechapter

4). From 1966until he left NASA in 1968,Webbwouldalwayswarnof someimminent

Russianbreakthroughin space,thattheycouldstill beatusto themoon,etc.After the

USSRsuccessfullysoft-landedLuna-9 on the moon in 1966, for example, Webb tried to

warn the president that the U.S. could still lose the lunar landing "race. ''7s He also warned

of the "political consequences" that would come from underestimating Soviet

capabilities. 79

Webb took a similar line with the Congress. In presenting NASA's proposed 1967

budget to the Senate Appropriations Subcommittee, he stated that

The competition is still fierce, and we are not yet able to

feel assurance that we will end up ahead in the option areas

where the Russians are developing their strongest potential.

A $5 billion budget level in the years ahead will not be

adequate to develop and utilize the options we are now in

the final stages of developing, s°

In March 1968, he told the House Committee on Appropriations

During this period when we are reducing our efforts by

one-third, the USSR is still increasing its effort. We must

therefore face the probability that in the coming year, and

those following, the Soviets will continue to demonstrate

capabilities beyond those which we have.
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catchup in large-scaleboosteroperations..,wearecutting

backourprogramwhile theSovietscontinueto advance.8_
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When advising Budget Director Schultze on the language that Johnson should use

when signing NASA's FY 1968 budget, which included a half a billion dollars in cuts

(see above), but which did not even mention the USSR's program, Webb noted that "As

to possible language about Russian activity... I regard this omission as one the President

will regret .... The activity of the Russians is... spectacular and.., calculated to show the

world how far in front they are. ''82

In 1968, after the Soviet Union successfully sent their Zond 5 spacecraft (carrying

two turtles) around the moon and back for a safe (albeit rough) landing in the Indian

Ocean, Webb called it

the most important demonstration to date of all the

capabilities required for operations around the earth and

outward to the moon and planets--in other words, all the

capabilities for any purpose in space. 83

In the September 16 press conference announcing his retirement, he complained

that the U.S. was still second to the Soviets in space, and was so because NASA's budget

had been cut so sharply over the past three years, g4

Webb was by no means alone in these efforts. Ed Welsh informed the Senate

Appropriations Committee in May 1968 that "the acceleration of the space program in

the Soviet Union is much greater than ours.., their technology progress [sic] is greatly
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increased.''s5Earlier in theyear,WemherVon Brauntold theHouseScienceand

AstronauticsCommitteethat

Therearenosignsthat theSovietsarecuttingbackin their

spaceprogram.Underthesecircumstancesournational

posturein thiscompetitionis alreadyrapidlyworseningas

thestrengthof theSovietthrustis affirmedagainandagain

while ourown spacebudgetis shrinkingyearafteryear?6

Theseandothersuchclaimsweregenerallymetoutsideof NASA with emotions

rangingfrom generalunconcernto outrightskepticism.As alreadynoted,theBureauof

theBudgetrejectedWebb's fearsoutof hand.In addition,membersof Congress--

whetherin committeeor onthefloor---did notrespondto assertionsof Sovietambitions

in spacein quitethesameway astheyhadduringtheperiodimmediatelyafterSputnik

and Vostok 1. It also seems that even the president--who had once evoked fears of

Americans "going to bed by the light of a Communist moon"--had reached the

conclusion that the U.S. had finally developed an insurmountable lead and definitely

would land men on the moon ahead of the Soviets? 7

There was still a possibility that the USSR might have beaten the U.S. to the

moon (the Soviets reportedly had planned a circumlunar mission that would have flown

two weeks before Apollo 8, but cancelled it due to problems with the booster rocket88).

Such an event would certainly have been disappointing, but it almost certainly would not

have inspired the same level of anxiety and fear as had Sputnik and Vostok. Despite such

serious setbacks as the Apollo I fire, the United States had, by 1966-1967, achieved the

primary goal of its space program. If it could not say definitively that it was indeed "first"
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in space---duesolely to thefact thatsolittle wasknownfor certainaboutthestatusof

USSRspacepolicy--it couldwith greatconfidenceclaim thatit had"caughtup."

Although themoonlandingitself wouldnot occurfor two moreyears,it is clearthatthe

U.S.hadmetits "real" goal in spaceby 1967.

As suggestedearlier,noneof thismeantthatpublicofficials in anyway regarded

theColdWar asbeingover. Indeed,superpowercompetitionwasstill a driving force in a

numberof policy areas(not the leastof which wasVietnam),including some aspects of

space. Even as NASA's budget was shrinking, DOD funding for space activities was

actually going up. Between 1965 and 1969, the budget for space-based defense grew by

nearly one-third, g9primarily due to the advanced work on the Manned Orbiting

Laboratory, a military space station approved by the Secretary of Defense in late 1963.

Significantly, it was one of the few major "new starts" in space undertaken during the

Johnson Administration.

In other words, although the Cold War was still raging, policymakers were being

much more selective in just what types of policy areas they were willing to see as

relevant to it. As a result, there were a few programs, like spaceflight, that had benefited

from that association which suddenly found themselves losing political support (and thus

funding).

HIGH ENERGY PHYSICS: THE SAME BOAT

It was noted above that federal programs in support of basic science generally

held their own--or even received modest increases--during the latter part of the Johnson
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Administration.Themajorexceptionto this trend(in additionto civilian spaceflight)was

highenergyphysics.Indeed,thecomparisonbetweenthepolitical statusof thetwo fields

is ratherstriking.

Chapter4 notedthatSputnik had helped boost funding for physics research. Like

their brethren in the space program, physicists had been using Soviet advances in the

field as a way of obtaining federal funding for still larger and more powerful machines.

During the earlier part of the 1960s, this strategy had proven wildly successful: the

budget for basic physics research increased two and one-half times between 1959 and

1965Y ° Funding for high energy physics alone rose from $53 million in 1960 to $135

million in 1964, and it was expected that it would grow to $500 million by 1970. 9_

By the middle of the decade, however, it was clear that the field no longer held

quite such a lofty status. Scientists had been seeking approval for a new $280 million

particle accelerator. As before, they held up the example of the USSR, which, by the mid-

1960s, was in possession of the world's largest such machine, a 70-billion electron volt

(GeV) device located at Serpukhov. 92The proposed machine would easily outclass that,

operating in the range of 200 GeV. This would be followed, it was hoped, by an even

larger, 600-1000 GeV machine costing $800 million.

Much to the physics community's surprise, however, this time policymakers were

reluctant (to say the least) to go along. Moreover, their concerns were markedly similar to

those being expressed (at about the same time) about NASA. First, there was the cost

Congressman Chet Hollifield, Chairman of the Joint Committee on Atomic Energy,

cautioned that "there is no end to scientific ambitions to explore, but there is an end to the

public purse. ''93 Meeting with a group of physicists and Congressmen from the Midwest
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(wherethefacility wasto bebuilt), PresidentJohnsonscoffedthathewas"the only man

in governmentwho wantsto savemoneyandhereareall thesepeoplewhowant to spend

money.''94In general,criticsopenlywonderedat thepracticalvalueof largeparticle

accelerators,giventhatthefederalbudgetwasundersuchstrain.95

Second,manyopponentsof themachine--whichevenincludedsome

physicists--arguedthatits highcostdivertedmoneyfrom otherR&D programs.Alvin

Weinberg,Director of OakRidgeNationalLaboratory(andwho is creditedwith coining

theterm"big science")claimedthatresearchin particlephysicsdid notcarryover into

otherfields,evenwithin physicsitself. Overall,heratedtheproject"nil" in termsof

technologydevelopmentandsocialvalue,andconcluded:

Thoseculturesthatdevotedtoo muchof their talentsto

monumentswhichhadnothingto dowith therealissuesof

humanwell-beinghaveusuallyfallenuponbaddays.... We

mustnotallow ourselves,by short-sightedseekingafter

fragile monumentsof Big Science,to bedivertedfrom our

realpurpose,which is theenrichingandbroadeningof

humanlife.96

Ultimately,PresidentJohnsonkilled theprojectin early 1964.Its demise 97

signaled a downturn in funding for high energy physics generally, with largely negative

effects for the field overall. By 1966, applicants for jobs at the American Physical Society

national convention were nearly double the number of openings. Two years later, it was

estimated that only seven out of ten physics Ph.D.s were finding jobs in the field, and that
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asmanyasone-thirdweremakingtheir living aspost-doctoralfellows?sThesituationled

physicistVictor Weisskopfto thebittercommentthat

Hereis agenerationof peoplewho studiedphysicsunder

thestimulusof Sputnik. As kids in school they were told

that there was this great national emergency and that we

needed scientists. So they worked hard--it's not easy to

become a physicist--and now they have maybe a wife and

a child and they are out on the street and naturally they feel

cheated. 99

ALL BUILT UP AND NO PLACE TO GO

A common criticism of the U.S. space program since the moon landing--one that

is still heard today--is that it has never had a similar sort of long-range "goal." Space

advocates often call for some sort of overarching objective (a mission to Mars is a

perennial favorite) that would, in their view, serve the same function as Apollo in the

1960s/°° Implicit in this view is the notion that the success of the lunar program

stemmed, at least in part, from the dramatic, "challenge" format initiated by President

Kennedy.

The analysis presented here, however, suggests that the problem was really much

more basic. Although the Cold War certainly must stand as one of the most traumatic

periods in U.S. (not to mention world) history, its political utility to organizations like

NASA cannot be overstated. Because it was identified with the single most salient issue

of the time, spaceflight became a higher-priority item than it ordinarily would have been.
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Moreover,this identificationprovidedpublicofficials strongpolitical andpersonal

incentivesfor supportingtheprogram.

As hasalreadybeenpointedout,nootherpotential justification for spaceactivity

had(or hasto this day)anywherenearthesamedegreeof political appeal.Thus,theloss

of its ColdWar definition wasdevastating:it struckdirectly atthepolitical heartof the

program--andof NASA itself. Statedbluntly, by thelate 1960s,therewasno longerany

agreementamongpolicymakersasto whatthespaceprogram--with its billions of dollars

worthof technology,facilities, andpersonnelwasfor.

It is therefore hardly surprising that political leaders could not decide upon any

sort of new "goal." This can clearly be seen in the experiences of President Nixon's

Space Task Group, the final attempt to develop a set of post-Apollo space objectives.

Less than a month after taking office, Nixon asked his vice-president, Spiro Agnew, to

chair the STG, which also consisted of the Secretary of Defense Melvin Laird, TM acting

NASA Administrator Thomas O. Paine, Science Advisor Lee A. DuBridge, and a few

other officials (including, significantly, Budget Director Robert P. Mayo) as "observers."

Its stated purpose was to produce "definitive recommendations on the direction the U.S,

space program should take in the post-Apollo period. ''1°2

Unfortunately, the STG was unable to reach a "definitive" consensus. The vice-

president, for example, favored NASA's current course. During one of the early

meetings, he called for an "Apollo for the 70s, ''x°3 and on the day of the Apollo 11 launch,

stated that it was his "individual feeling that we should articulate a simple, ambitious,

optimistic goal of a manned flight to Mars by the end of the century. '''°4 The other

members, however, were more skeptical, believing that, even if it were desirable from a
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programmaticstandpoint,suchanexceedinglylargeprojectstoodlittle chanceof

approval,t°5Thus,like its predecessordocumentsduringthelatterpartof theJohnson

Administration,thefinal STGreportcontainsnospecificrecommendations,but listsa

numberof possiblepost-Apolloprograms.TheseincludedaMarsmission,alongwith

continuedexplorationof themoon(eventuallyleadingto apermanentbase),anorbital

spacestation,anda reusableshuttle)°6

AlthoughtheSTGsubmittedits reportto thepresidentin September1969,Nixon

did notofficially respondto it until thefollowing March,largelybecausethedissentthat

markedthegroup's deliberationscontinuedevenafterits workhadbeencompleted.In

September25memorandum(i.e.,lessthantwo weeksaftertheSTGreport),BOB

DirectorMayo warnedthepresidentthatendorsinganyof therecommendations

committedtheadministrationto significantnear-termbudgetincreases,with theresult

thatit could"lose effectivefiscalcontrol of theprogram."He recommendeddelayingany

decisionon thefuturedirectionof spacepolicy pendingafull reviewby theCabinet,the

NationalSecurityCouncilandOMB) °7Thesereviews,andsubsequentdebates,lastedfor

severalmonths.

Nixon ultimatelyendedup rejectingvirtually all of theSTG'scandidatemissions,

albeitrathergently.In hisMarch7 statementon thefutureof thespaceprogram,the

presidentstatedthata missionto Marswouldhappen"eventually"; thatadecisionon a

permanentspacestationwouldawaittheresultsobtainedfrom Skylab; and he called for

studies on the feasibility of a reusable shuttle. For the near term, he announced that the

NASA budget for FY 1971 would be even less (by more than $400 million) than the year

before. Space activities, he said, must "take their place within a rigorous system of
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nationalpriorities," andthat"manycritical problemshereon thisplanetmakehigh

priority demandsonourattentionandour resources.''l°gClearly,spacewasno longer

viewedasessentialto "nationalsurvival."

It is importantto notethat,beyondrejectinga secondApollo-like commitment,

thepresidenthadrelativelylittle to sayaboutwhatNASA should do. The March 7 did

list six "specific objectives"---continue exploring the moon, scientific investigation of

other planets in the solar system, lowering the cost of space operations, extending human

capability in space, expand practical applications of space technology, and encourage

greater international cooperation--but it provided few details and almost no concrete

proposals or actual projects beyond those which had already been approved (such as

Skylab). In other words, Nixon's "specific" objectives were, in reality, rather vague.

This was, however, to become something of a pattern for statements regarding

U.S. space policy. For the next ten years, through three different presidential

administrations (Democratic and Republican), _°9virtually every discussion, public and

private, of NASA and American efforts in space would be characterized by three basic

themes. The first was to refer to the program in the negative, that is, to describe what it

was not doing. Nixon's 1970 statement, for example, explicitly rejected projects which

required "a series of separate leaps, each requiring a massive concentration of energy and

will and accomplished on a crash timetable. ''L_° Clearly, the intent here was to

differentiate decision-making on space policy in the 1970s from that of the previous

decade.

This tendency was particularly pronounced during the presidency of Jimmy

Carter. Although Carter did not appear to regard the space program as a particularly high
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priority (six monthsaftertakingoffice, thepresidentwaswarnedby hisScienceAdvisor

FrankPressthatthe lackof guidelineson spacewasplacingNASA in "a difficult

position" andthattherewereconcernsoveragencymoraleH_),hisadministrationdid

beginto developits approachto spacepolicy in mid-1978.At thattime, Pressnotedthat

to focustheU.S.onahighchallenge[sic], highvisibility

majornew spaceinitiative doesnotseemfeasiblewithin

anyprojectedbudgetenvelopeor thetechnological

opportunitieson theimmediatehorizon.N2

Accordingly,Carter'sfirst majorstatementonspace,issuedin May 1978,called

for aprogramthatdid notcenter"aroundasingle,massiveengineeringfeat.''_3Similarly,

theSpacePolicy itself, announcedthefollowing October,statedthat"it is neitherfeasible

or necessaryat this time to commit theUnitedStatesto ahigh-challengespace

engineeringinitiative comparableto Apollo.''m Privately,ScienceAdvisor FrankPress,

in a 1978memorandum,congratulatedthepresidentonR&D policiesin spacethat

avoided"largespectaculars.''t_5

Second,therewererepeateddeclarations--toadegreethatborderson the

comical--that NASA andthespaceprogramshouldbe "balanced."In 1969,President

Nixon's ScienceAdvisorLeeA. DuBridgetold aCongressionalcommittee:

I seearequirementfor abalancedprogramfor thefuture,

plannedwith a substantialmarginof flexibility in

objectives,permittingtheopportunityfor exploitationof

new scientificfindingsor newcapabilitiesthat may

develop._16
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Nixon's first NASA administrator,ThomasO. Paine,echoedthis sentiment

duringhis Senateconfirmationhearings,callingfor "a balancedprogramthatcontainsa

healthymannedspaceflight programandalsocontainsa strongapplication,planetary,

aeronautics,andotherprograms.''_vThepresidenthimself assertedin his 1970statement

that"[o]ur approachto spacemustcontinueto bebold--but it mustalsobebalanced.''H_

This perspectivewasalsoprevalentthroughouttheCarterpresidency,although

thereseemedto beensomeattemptmadeto find wordsotherthan"balanced"to describe

it. TheMay 1978memofrom FrankPress,for example,arguedthatthegoalof U.S.

spacepolicy shouldbeto "[m]aintain avigorous,diversified,andbroadly-basedprogram

of spaceexploration,research,anddevelopment.''_ Similarly, theOctoberpresidential

directivespokeof "pluralistic objectives.''_° Thefinal SpacePolicy, however,callsonce

againfor "a balancedstrategyof applications,science,andtechnology.''_z_

Finally, virtually all official pronouncementsaboutspacebeganto emphasize

applications,thatis, usingspacetechnologyto makelife better"hereonearth."As has

alreadybeenseen,theeconomicandotherpracticalbenefitsof spaceR&D--

communications,weatherforecasting,remotesensing,andsoon--had alwaysbeen

includedasoneof thejustificationsof theprogram,buthadneverbeenconsidered(at

least,not sinceSputnik) as its primary purpose. During the 1970s, however, "using
t

space" began to take on a special prominence. President Nixon spoke of making a

"concerted effort to see that the results of our space research are used to the maximum

advantage of the human community" and of"hasten[ing] and expand[ing] the practical

applications of space technology. ''_22 His approval of the space shuttle program (see

below) was based on the belief that it would "go a long way toward delivering the rich
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benefitsof practical space utilization and the valuable spinoffs from space efforts into the

daily lives of Americans and all people. ''_z3

Not surprisingly, President Carter's approach to space policy strongly emphasized

"applications for economic and human development. ''n4 The "needs of our society,"

stated the October 1978 presidential directive, "will set the course for future space

efforts. ''n5 Indeed, the president left little doubt that he saw such efforts as the real

purpose of the program: "the spectacular efforts to send men to the moon have been a

precursor to the more practical and consistent and effective use of space technology. ''n6

On the face of it, "balance" and "practicality" would seem to be laudable enough

traits for any public program. Moreover, choosing not to pursue another costly space

venture like Apollo was almost certainly in line with the prevailing public mood. A 1969

Harris poll, for example, found that 56 percent of the public felt that Apollo cost too

much and that a $4 billion budget for NASA was too high. n7 A 1969 memorandum to

President Nixon also reported that

The October 6 issue of Newsweek took a poll of 1,321

Americans with household incomes ranging from $5,000 to

$15,000 a year. This represents 61% of the white

population of the United States and is obviously the heart

of your constituency. Of this group, 56% think the

government should be spending less money on space

exploration, and only 10% think the government should be

spending more money. _28

Unfortunately, such goals did very little to help NASA officials design a coherent

post-Apollo space policy. "Balance," for example, can be taken to mean virtually
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anything,particularlywhencombinedwith termslike "bold" (Nixon) or "vigorous"

(Carter).Indeed,in 1962,while planningfor Apollo waswell underway,JamesWebb

referredto NASA's programsas"well-balanced... in all areas.''lz9

In general,oneof themorestriking featuresof thisperiodof spacehistoryis how

few specific decisions were made, other than rejecting proposed projects from NASA and

elsewhere (and even the rejections were not always the result of an actual "choice." There

is no record, for example, that Lyndon Johnson ever explicitly turned down Webb's

requests for a post-Apollo program; rather he delayed deciding until the only reasonably

available option was to terminate production of Apollo hardware). Far from carrying out

the directives handed down from above, NASA was forced to return to administration

officials time and again with new or modified proposals.

On the other hand, these types of actions---or lack thereof--make perfect sense

for a policy area that no longer has any sort of issue definition attached to it. No longer

identified with the Cold War, and with no other generally accepted definition to take its

place, it is difficult to see how policymakers could have reached a consensus on a new

mission for NASA, particularly in view of the exceedingly high cost of its programs. As

seen in the previous chapter, such a "system of priorities," as it was understood at the

time (e.g., a matter of "national survival"), was the impetus for Project Apollo. What was

now lacking was a clear sense of how space exploration's "proper place" was to be

defined.
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To make matters worse, it is far from clear that, even if a new definition--or

purpose, or mission--for U.S. space policy had been developed, that NASA as an

organization would have been in any position to act upon it. For more than a decade, the

agency's growth and development had been directed toward the primary goal of

establishing U.S. preeminence in space. That goal, in turn, was based upon the central

premise that such preeminence could only be established through human spaceflight. As

seen in previous chapters, public officials and other knowledgeable observers time and

again noted that the U.S. was well "ahead" of the Soviet Union in space science and

applications, but that it required "man in space"_3°--and, later, "man on the moon" 131--to

demonstrate "true" dominance. Acting upon this premise, NASA had, with presidential

and Congressional approval and encouragement (and even, at times, outright prodding)

invested substantial sums of public money to develop the facilities, technology, and

infrastructure intended to achieve this end.

Chapter 2 described the phenomenon of "technical lock-in," in which an

organization has become so heavily invested in a particular set of technologies or in one

technological approach that it cannot, either for financial reasons or because of

organizational inertia, deviate from it, even when doing so might be beneficial in the long

run. This phenomenon seems to describe NASA's position by the i970s. The sort of

"applications" that were then under discussion--communications, remote sensing, and so

on--seldom required human presence in space. Indeed, as has been noted earlier, critics

of Mercury, Gemini, and Apollo (including the Apollo Applications Project) frequently
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maintained that the cost (and the risk) involved in human spaceflight could not be

justified by its economic or scientific returns. Moreover, it could be argued (and many

did argue) that the very large proportion of NASA's budget devoted to the manned

program did not fit into any reasonable notion of "balance." Finally, the explicit rejection

of large-scale space endeavors, such as Mars mission or a permanent space station would

seem to preclude any new ventures involving humans in space. In short, a case could be

made that a "new," post-Apollo NASA would look very different, with little, if any role

for the astronaut corps.

This was a course which many at NASA, and the space community generally,

could reasonably have been expected to resist. To begin with, most (although not

necessarily all) space enthusiasts were personally committed to keeping the human

spaceflight portion of the program. They regarded (and many still regard) it as an

indispensable part of the program, part of our "destiny" as a species. Second, such a

retrenchment involved much more than simply not writing any more checks. Dismantling

the vast infrastructure devoted to astronaut operations would have required a massive

effort (and almost certainly great expense). Finally, by 1970, human spaceflight

represented more than half of the NASA's budget (and was widely seen as its primary

source of visibility and prestige). Thus, to many involved with the space program,

eliminating, or even downgrading _3zthis activity would have amounted to an

unacceptable "gutting" the agency.

As it happened, however, at least part of NASA officials' feelings were shared by

some in the White House. In a memo to President Nixon, Caspar Weinberger (who was

then serving as a deputy director of the Office of Management and Budget) contended



Chapter6:39

that suchacutback"would beconfirming,in somerespects,abelief thatI fear is gaining

credenceat homeandabroad:thatourbestdaysarebehindus,thatweareturning

inward....,,_33Forhis part,Nixon wasbecomingconcerned--particularlyafterthe

cancellationof theSupersonicTransport--thattoo muchdownsizingof theprogram

mighthurt theRepublicanParty(andperhapshim personally)in states,like California,

thatwereheavilydependenton theaerospaceindustry.TM In addition, he did not wish to

go down in history the president who ended the era of man in space. 13_Evidently, a sort of

"political lock-in" was also operating within the executive branch.

THE SPACE SHUTTLE: AN UNDEFINED TECHNOLOGY

This, then was the policy environment that gave rise to the Space Transportation

System. 136Destined to become one of the largest and most controversial programs in

NASA history (see chapters 7 and 8), it would represent, to its many critics, a clear case

of political manipulation and technological ineptitude, a symbol of everything that had

"gone wrong" with the agency. Clearly, as will be seen in the following chapters, the

space shuttle fell far short of NASA's rather extravagant promises of the 1970s. Its

technical and economic shortcomings are also all too obvious. Still, it is possible to argue

that STS was very much a product of its time. Viewed in its larger political and historical

context, it is a near-perfect example of a technology designed by an agency with no clear

mission: a means for implementing an undefined policy.

Means, in fact, is the critical term here. The shuttle was originally conceived as

simply one of the supporting elements of NASA's post-Apollo program, providing
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serviceto apermanentspacestation(proposedin theSTGreport).By 1970,however,it

hadbecomeNASA's solerallying point.Havingfailed to gainapprovalfor anyof its

otherproposedprograms,STSwastheagency'slasthopefor maintainingthehuman

spaceflightprogramoncetheApollo flightswerecompleted.Unfortunately,sincethe

othermissionsit wasintendedto supporthadbeenrejected,theshuttlewould haveto be

justified to thepresidentandCongresson its own merits.

Accordingly,NASA officials soughtto packagetheprogramin away thatfit into

thenewethicsurroundingU.S. spacepolicy, whichmeantemphasizingits economic

benefits.A reusablespacecraft,theyargued,woulddramaticallylower launchcosts(as

low as$100perpound137),therebyproviding"routineaccessto space."This,in turn,

wouldopenup thespaceenvironmentto moreusersthaneverbefore:commercial

opportunitiesandscientificresearch,for example,wouldbegreatlyexpanded.In

addition,sinceits costswereto bebelowthatof expendablelaunchvehicles,theshuttle

couldbeusedto launchsatellites(includingthoseof theDepartmentof Defense,akey

sellingpoint) anddeepspaceprobes,aswell asto repair,maintain,andevenreturn

objectsfrom earthorbit.

Thus,from thestart,STSwasdepicted,not asa"goal" in andof itself, but asthe

meansto avarietyof otherends.Indeed,JamesFletcher(appointedby Nixon to be

NASA administratorin 1971),who disliked"highlightingthecost-benefitargument,"

statedthattheshuttle's"most importantjustification" wasthe"entirely newcapability

for working routinely and quickly in space. ''138 This particular way of visualizing the

program, it should be noted, extended to NASA itself. From the agency' s point of view,
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thesuccessof STSwould pavetheway for other,moreambitiousprojects:apermanent

spacestation,lunarbases,etc.

Of course,justifying amulti-billion programon thebasisof whatit could do,

without clearly stated, specific objectives, was a somewhat risky strategy. Many critics,

for example, attacked STS as "lacking a mission." Such a strategy was, however,

completely rational (which is not to say necessarily a justifiable) when seen in the context

of the post-Apollo political environment. During the 1960s, the Cold War had provided

NASA with a constituency large enough to support its major programs. By 1970, there

was no longer any single objective (or even a set of objectives) that would generate the

same level of political support. Thus, in order to secure approval for the shuttle (or any

other large-scale project), NASA was forced to piece together a coalition of supporters by

promising to provide a (very) broadly based service) 39

The various technical and budgetary travails that accompanied the shuttle's

development have been widely discussed elsewhere) 4° Although NASA had initially

estimated that the R&D for STS would cost $15 billion (later lowered to $10 billion), it

ultimately had to settle for $5.5 billion. This, in turn, required a substantial redesign,

resulting in a system that was only partially reusable (the external fuel tank would be

discarded on each flight). The agency also encountered some difficulties in developing a

design that would fully satisfy all of its potential customers (particularly DOD), and

struggled (ultimately unsuccessfully) with making the overall system truly cost-effective.

As a result, the program fell far behind schedule. It also ran well over its budget, forcing

the agency to divert funds from its other programs (most notably space scienceJ41). All of

this turmoil might well have been justified if STS had performed up to the standards
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originally setby NASA (thereis anold sayingin thetheaterthat"nothing is ascheapasa

hit, nomatterwhat it costs"),but,despitethe initial excitementfollowing thefirst shuttle

launchin 1981(seenextchapter),theshuttleultimately fell far shortof those

expect_ions.

CONCLUSION: RIPE FOR A CHANGE

A document prepared for the Carter-Mondale presidential transition team noted

that "NASA has more difficulty than most agencies in describing national goals in a way

that its programs relate to them" and that "[m]uch apprehension and uneasiness about the

NASA budget would disappear if the civilian space program, like its military counterpart,

had clear objectives related to national goals. ''_4z Although this assessment was, on the

face of it, essentially correct, the analysis presented here suggests that this was not a

problem of NASA's making. For much of the previous decade, the agency had been

closely identified with one of the nation' s most important "goals." Moreover, that goal

had been articulated, not by NASA, but by President Kennedy, President Johnson, and

the U.S. Congress. It can therefore be argued that the agency's "difficulty" resided less in

its own shortcomings than in the unwillingness of elected officials (beginning, ironically,

with Johnson) to identify the policy problem(s) NASA was expected to address.

In short, what the space program needed--badly--was a new definition, a

connection to an ongoing and compelling public issue. Although some policymakers still

expressed mild concerns about the USSR in space, t43few people--in and out of

government--would have accepted once again defining NASA in Cold War-based terms.
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This newdefinition wouldhaveto bedrawnfrom someotherpolicy area.As thenext

chapterwill show,theresultsof the 1980electionbeganto moveNASA andthespace

programin preciselythis direction.
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CONTESTED GROUND:

THE HISTORICAL DEBATE OVER NASA'S MISSION

PART HI: SECOND MISSION?

Chapter 7:

Space Policy Redefined (Again)

During the latter part of the 1970s, U.S. space advocates had predicted that the

following decade would see spaceflight becoming "routine," with NASA's new space

shuttle making as many as 40 or 50 flights per year. Although the STS itself came

nowhere near achieving this goal (the actual number of flights in 1989, for example, was

6), it can be argued that in another, perhaps more meaningful way, space technology did

make major strides toward a sort of "routinization."

As this chapter will show, for the first time since the 1960s, space technology

played a significant role in a number of "conventional" areas of government policy-

making during the 1980s. In other words, spaceflight was transformed--that is to say,

redefined--from an end in itself (or as a path to "future benefits") into a mechanism for

achieving other policy ends. It is therefore quite likely that the 1980s will be remembered

as a major turning point in the history of space exploration, possibly as important a

decade as the 1960s.

This was due in large part to a convergence of two very different, but ultimately

intertwined, series of events. First, space technology itself had matured to the point

where, while not exactly as "routine" as aeronautic or marine transport, it had become

more fully integrated into the American civilian economy. Put another way, many aspects
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of spaceoperationsnowno longerneededto beperformedexclusivelyby NASA (or

evenby government,for thatmatter).Moreover,it appearedthatanumberof space

applications,suchasrocketlaunching,remotesensing,andperhapsevenspace-based

materialsprocessingappearedto beonthevergeof following communicationsatellites

(which hadbeencommerciallyviable for manyyears)into themarketplace.

Second,theU.S.political sceneexperiencedaprofoundchange.Theelectionof

RonaldWilson Reaganto thepresidencyin 1980(and,to a lesserextent,thetakeoverof

theSenateby theRepublicanParty)broughtto powerin Washingtonanewgroupof

policymakerswho soughtto remakevirtually everyfederalpolicy andprogram.In

particular,thesemenandwomenhadverydefinite ideasaboutusingspacetechnologies

to attaintheseends.Theresultwas,by theendof theReaganPresidency,averydifferent

approachto spacepolicy anda lot of questionsfor NASA, manyof which haveyet to

receiveanswers.

RONALD REAGAN, CONSERVATISM, AND R&D

There is a strong tendency among political scientists and historians to portray the

Reagan presidency as being uniquely monolithic in its outlook. Some, for example,

describe his Administration as being the most "ideological" since Franklin Roosevelt's, _

or "the most explicitly pro-business.., since the 1920s. ''2 In fact, Reagan's government,

like those examined in previous chapters, had its fair share of differences over goals,

priorities, and approaches to governing, even among those personally loyal to the

president. Since (as the discussion below and in chapter 8 will show) these divisions were
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to bea factorin theadministration'sapproachto spacepolicy, it will beusefulto explore

them--andtheir sources--insomedetail:

Internal Policy Differences

To begin with, it is a great oversimplification to refer to the Reagan presidency

simply as "conservative" with no further elaboration. Like most political philosophies,

modern conservatism comes in a number of varieties. 3 The supply-side theories that

guided much of Reagan's economic policies, for example, were not universally accepted

by "traditional" conservative economists. 4 Similarly, the so-called "religious right" does

not have same set of priorities or approach to policy-making as do free-market

libertarians.

Second, the Republican Party during the 1980s, although certainly "conservative"

in its overall makeup, represented a coalition of somewhat diverse--and, in some cases,

contradictory--interests, 5 including at various times traditional Republicans, social and

religious conservatives, and the group of southern whites and northern blue-collar

workers that came to be known as "Reagan Democrats. ''6 In addition, one of the more

significant--and least remarked upon--additions to the Reagan coalition was an

unusually unified business community. Although often seen as exclusively Republican in

their sympathies, business interests have, in most postwar elections, given support to

candidates from both parties (so that they will continue to have access regardless of the

outcome). In 1980, however, virtually all business interests lined up behind one

candidate: Ronald Reagan. 7 While this coalition was highly successful from an electoral

standpoint, winning two national elections by wide margins, it did run into difficulties
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whenit cameto formulatingandimplementingpolicy,8particularly--as will beseen--

with regardto thespaceprogram.

Finally, evenabroad-basedconsensusoveramatterof principlecanonoccasion

breakdownoverquestionsof how thatprincipleshouldoperatein practice,or howit

appliesin aspecificsituation.This tendencyis sometimesexacerbatedby thepropensity

of individualsoccupyingdifferentpolicy-makingpositionsto view problemsaccordingto

their particularareaof responsibility(i.e.,thecommonly-observedphenomenonof

"whereyoustanddependsuponwhereyousit"). It is generallythecase,for example,that

aBudgetDirector,regardlessof administrationor partyaffiliation, alwayscomesacross

asmorefiscally conservative,andmoresuspiciousof high-costprograms,thanother

Cabinetmembersor agencyheads.Thiscomes,in largepart,from that individual's

positionas"guardianof thepublicpurse.''9Thus,it shouldcomeasnosurprisewhenthe

Secretariesof Stateor Defenseseeanissuedifferently thantheDirectorof OMB or the

Administrator if NASA, even if all adhere to the same general philosophy and are serving

the same president.

Man and Administration

Second, it is always important to make distinctions between the views, policies,

and proposals of various administration officials and those of Reagan himself. Most

personal descriptions of the president portray him as a man more focused upon a larger

vision of America than with the policy details needed to implement those visions. Thus,

he was at times predisposed to make statements that were at variance with established
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fact,or evenwith (in theview of someof hisadvisors)conservativeprinciples.As one

reporternotedin afamousNew Yorker article:

Reagan understands the importance of having a vision and

stating it forcefully, and knows that this can be far more

powerful than facts. People who intrude with facts are

"doomsayers" and "handwringers" who should be

ignored. 10

Or, as a group of Newsweek reporters observed, "he sketched his outline of a vision and

left others to color it in. He resisted detail and endured conferences with jokes and stifled

yawns.,,l 1

Combined with the multiplicity of views outlined above, the tendency of the

President to operate at such a high level of generality meant that, at its worst, the

Administration was "unable to speak with a single voice" on important issues.12 This

could be particularly troublesome in a policy area such as space, which readily lent itself

to Reagan's lofty and sweeping rhetoric, but which at the same time required an unusual

amount of careful and detailed planning (not to mention the fact that is also one of the

larger and more expensive of government programs).

In short, the Reagan Presidency, for a variety of reasons, was characterized by a

multiplicity of political and ideological goals. Not only did different members of the

administration sometimes pursue vastly different policies, but the president himself

would on occasion take a position or embrace a goal that would surprise--and even
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outrage--aidesandsupportersalike.13This sortof "fractured"policymakingshowsup

from time to time in decisionson thespaceprogram,leadingat leastoneauthorto

concludethattheAdministrationreallyhadnospacepolicy at all.14

Grand Themes

Its internal differences notwithstanding, there were a number of basic principles

that remained relatively constant throughout the Reagan presidency and which did, to

varying degrees, influence its approach to the space program. First and foremost among

these was a belief in rolling back the size and power of the federal government. In his

first Inaugural Address, the President declared that "government is not the solution to our

problems; government is the problem. ''15 He would often describe the federal

bureaucracy as "overgrown and overweight," an "automatic spending machine" that

employs "thousands upon thousands of bureaucrats, researchers, planners, managers, and

professional advocates who earn their living from the great growth industry of

government." 16

The administration moved to scale back the size of government on a variety of

fronts. First, it was part of the justification behind the large tax cuts enacted in the first

few months of Reagan's first term. These were, of course, a reflection of the widely-held

view among Republicans that American taxes were too high overall. They also were

intended (consistent with the President's belief in supply-side economics) to provide a

fiscal stimulus and promote economic growth. In addition, however, the reduction in

government revenues (and resulting record budget deficits) were also aimed at inhibiting,

if not preventing outright, new public programs. Within a few years, scarcity of funding
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ledto all proposalsfor newspendingreceivingamuchhigherlevelof scrutinythanever

before.In effect,Reagan'stax policiesredefinedvirtually all majorpublic initiativesas

"budgetissues,"17and(with someimportantexceptions,describedbelow)madeit far

moredifficult to getapprovalfor anymajornewprograms.

Second,Reaganactivelysoughtto reducethenumberandscopeof federal

regulationsgoverningbusinessactivity.Critics hadlong arguedthat "needless"

regulatoryactivity wascostly for consumers.MurrayWiedenbaum,Reagan'sfirst

Chairmanof hisCouncilof EconomicAdvisors,onceclaimedthatcompliancewithall

federalregulationscostAmericansmorethan$100billion (or $500percapita)ayearin

larger,"hidden" prices.TM In addition, it was said, the resources, time, and paperwork

required to deal with the government's regulatory demands had cut into business'

research and development budgets, resulting in U.S. companies becoming less

innovative. 19 Although significant changes in regulatory policy had taken place in the

Carter administration (most notably in such areas as trucking and commercial airlines),

deregulation was to become one of the central themes of the Reagan Presidency.

Third, the administration engaged in a major effort at privatizing a large number

of federal programs that involved the production or distribution of goods or services. The

term "privatization" was coined by the libertarian Reason Foundation in 1976, 20 although

the doctrine that

The federal government will not start or carry on any

commercial activity to provide a service or a product.., if

such product or service can be procured from private

enterprise through ordinary business channels
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actuallydatesbackto theEisenhowerAdministration.21Thefundamentalpremisebehind

privatizationis that,exceptfor publicgoods(like nationaldefense),themarketforces

thatshapeprivatesectorbehaviorarefar morelikely to produceoptimumresults(higher

quality, lowercost,etc.)thanis the"command-and-control"methodof operatinginherent

in a governmentbureau.22

Therearetwo primary approachesto privatization.23In so-called"load shedding,"

thegovernmentsells(or transfersin someotherfashion)apublicly ownedassetto a

privateinterest.In 1987,for example,theDepartmentof TransportationsoldConrail, a

freight railroadthatthegovernmenthadtakenover from thebankruptPennCentralten

yearsearlier,for $1.6billion public stockoffering.Thesecondmajorprivatization

arrangementis contracting,in which agoodor serviceutilizedby a governmentagencyis

actuallyprovidedby aprivatecompanyunderafixed-termcontractwith thatagency.

Sincethegovernmentalwayshastheoption(in theory)of switchingto anotherfirm when

acontractperiodis up, thecompanythatprovidesthegoodor serviceis saidto havea

strongincentiveto asoperateefficiently aspossible.24Contractinghasbecome

increasinglypopularin recentyears,at all levelsof government.To takeonly onecasein

point, anumberof federalagencies,suchastheNationalScienceFoundation,have

recentlymovedfrom government-ownedbuildingsinto spacesleasedfrom privateoffice

complexes.

In RonaldReagan,privatizationwasto find its mostardentchampion,at least

rhetorically.Along with Conrail,theAdministrationsought,atonetimeor another,to

privatizetheNationalInstituteof Health'sintramuralresearchactivities(althoughnot its

grant-makingfunction),25theAmtrak passengerrail system,theOverseasPrivate
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InvestmentCorporation,anumberof insuranceandloanprograms,severaloil fields

ownedby theDepartmentof Energy,and(seebelow) theNationalWeatherServiceand

theLandsatremote-sensingsatellitesystem.26Most of theseeffortswererejectedby

Congress.

As notedearlier,Reaganwasheldto bemore"pro-business"thanmostof his

predecessors.Thisdid notnecessarilymean,however,thatgovernmentwould

automaticallycometo theaid of privatefirms.TheAdministration'sabidingfaith in the

freemarketsystemalsomeantthat,in theoryat anyrate,theprivatesectorwasto sinkor

swim on its own.Thus,the 1980ssawthebeginningof thestill-ragingdebateover

"industrialpolicy," programsintendedto aidselectedfirms or "strategic"economic

sectors.27For themostpart,conservativeRepublicansusuallyrejectthis approachto

economicdevelopmentasjust anothernamefor government"planning''28thatreplaces

"thetestof themarketplacewith rawpolitical power''29andputsbureaucratsin the

positionof "picking winners.''3°

Theother"grandtheme"of theReaganPresidencywasastrongcommitmentto

nationaldefense,combinedwith afierceanticommunism.Characterizingthe 1970sasa

"periodof neglect,"theAdministrationsetout to "makeAmericanstrongagain."Toward

thatend,it proposedthelargestandfastestbuildupof defense-relatedbudgetauthorityin

peacetimehistory.Between1980and1985,theDODbudgetgrewby nearly53percent

(by $1.5trillion over the five-year period), with spending for procurement more than

doubling (in real terms).31
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Althoughit mightappear(andreportedlydid appearto someof hisdomestic

advisors)thattheexceptionallyrapidandexpensivebuild-upof themilitary wasat odds

with hisotherfrequently-expresseddeterminationto "shrink" government,Reagan

evidentlysawnosuchconflict.To him, keepingthearmedforcesstrongandwell-

suppliedwasthe"first duty" of government,theprimarymeansof protectingthefreedom

andindividualliberty thathehopedto achievethroughtax cuts,deregulationand

privatization.Thus,asoneobserverput it, hekeptdefenseexpenditures"in adifferent

partof hisbrain" from thebudgetfor domesticprograms.32

Reagan'spersonalattitudetowardtheUSSR,whichwasgenerallysharedby

everyonein hisgovernment,wasclearlyexpressedin January1981,at his first

presidentialpressconference.Respondingto a questionaboutU.S.-Sovietd&ente,the

newpresidentsaid:

[TheSoviets]haveopenlyandpubliclydeclaredthatthe

only moralitytheyrecognizeiswhatwill furthertheircause,

meaningthattheyreserveuntothemselvestheright to

commitanycrime,to lie, to cheat,in orderto attain[world

revolution].... weoperateonadifferentsetof standards.I

thinkwhenyoudobusinesswith them,evenatadftente,

youkeepthatin mindY

Not surprisingly,duringthefirst threeyearsof Reagan'sfirst term,theUnitedStates'

relationswith theSovietUnion reachedtheir lowestlevel in manyyears.At onepoint,

GeorgiArbatov,the leadingSovietexpertonAmericanpolitics andculture,evenaccused

Reaganof actinglike Hitler.34
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Becauseof hisdistrustof the USSR, the president tended to regard arms control

agreements, such as the Strategic Arms Limitation Treaties negotiated by his

predecessors, with a high degree of skepticism. In a 1981 speech at West Point (where he

referred to the Soviet Union as an "evil force"), he declared that

...no nation that placed its faith in parchment or paper,

while at the same time giving up its protective hardware,

ever lasted long enough to write many pages of history. 35

This need for "protective hardware" referred not only to weaponry, but also to his

insistence that any arms control agreement with the USSR must contain some means of

effective verification. This, in turn, was the basis of his aphorism of "trust but verify," a

phrase he repeated so often that Soviet President Gorbachev would hold his hands over

his ears every time he heard it. 36

Reductions in spending, deregulation, privatization, national defense, dealing with

the Soviet Union over nuclear weapons: to a remarkable degree, space policy and space

technology (as it had developed by the early 1980s) intersected in one way or another

with each and every one of these issue areas. Combined with Reagan's personal feelings

about the "space frontier" (see below), the stage was set for a number of major

developments in the U.S. space program---except for one last item.

What is Conservative Science Policy?

The only area of federal R&D policy in which the application of conservative

political and economic principles appears to be relatively straightforward is when it is in
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support of national defense. Obviously, if raising and maintaining an army is a (if not the)

primary duty of government, it follows that research and development activities carried

out on its behalf must be considered a public good as well. It is therefore not surprising

that the budget for defense-related research and development rose rapidly throughout the

Reagan years. 37

With regard to civilian science and technology, however, the situation is less

clear. The dominant conservative position is that, in most cases, the best way to stimulate

scientific advancement and the creation of new technologies is "to reward private

inventors, entrepreneurs, and investors. ''38 Government support, if it is to be provided at

all, should be limited to establishing "a supportive climate for private initiative and

individual enterprise ''39 or, if more direct means are needed, by providing tax

incentives. 4°

Most conservative commentators acknowledge, however, that there are cases,

most notably basic research (i.e., investigations into fundamental scientific questions41),

where--despite its evident value--the costs are so high, the risks are so great, and the

rewards (in the form of commercial profit) so distant that private industry cannot (or will

not) make the necessary investments no matter how favorable the business climate or

generous the government's tax breaks. Thus, the Reagan administration accepted as a

general principle the notion that the federal government has a broad responsibility to

support "'basic research across all scientific discipline, ''42 with a particular emphasis on

"high-cost, high-risk, long-term research. ''43 By 1985, 42 percent of all federal non-

defense R&D funding went to basic research, compared to 29 percent in 1981. 44

Moreover, by the end of Reagan's eight years in office, government funding for basic
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researchhadnearlydoubled(afterinitially beingcut; seebelow), from $5.9billion in

1980to $11.7billion.45William Carey,ExecutiveDirectorof theAmericanAssociation

for theAdvancement of Science, went so far as to declare that scientists across the

country must be "pinching themselves" over their good fortune. 46

In some respects, it is a rather simple rule of thumb: government funding is

appropriate in the case of vital scientific research that, for reasons of cost or profitability,

is beyond the reach of the private sector. Such reasoning, however, is not necessarily

relevant to the processes of applied research (investigation motivated by a direct,

recognized need47), or technological development (the direct production of materials,

designs, processes, or prototypes48). Unlike basic research, these activities seen, at first

glance, to be more appropriate for private industry, especially since they are commonly

the last step before actual commercialization. When viewed in this way, government

involvement in this type of R&D begins to resemble direct aid to business, the same sort

of "industrial policy" and "picking winners" that conservatives generally decry. 49

Clearly, Democratic presidents have had little problem with this idea. The Carter

administration was quite fond of so-called "demonstration" projects--particularly those

related to energy production, such as solar, nuclear fusion, oil shale, and coal

gasification--intended to demonstrate technical feasibility or commercial potential. 5°

Indeed, by FY 1980, the last Carter budget, the federal government accounted for nearly

half of all U.S. spending on applied research, almost as much as industry, universities,

and non-profit sources combined. 51 More recently, President Clinton has instituted a

number of controversial (particularly among Republicans) programs that provide direct
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federalaidto privatefirms for thepursuitof high-risk,"pre-competitive"technological

development(seenextchapter).52

Consistentwith conservativeprinciples,Reaganofficials generallyopposedsuch

policies,atleastup to apoint.Certainly,thefree-marketrhetoricwasthere.The

President's1984Economic Report, for example, declared:

Some industrial policy proponents advocate government

aid to "linkage" [i.e., strategic] industries .... Steel and

semiconductors are often cited as examples of "linkage"

industries. However if such an industry is vital, then the

industries that rely on it will demand its output. 53

OMB Director David Stockman, characterizing Carter's energy R&D policies as

unwarranted handouts to big oil companies, called industrial experimentation "precisely

the kind of thing that Adam Smith invented the free market to accomplish. ''54 Reagan's

first Science Advisor, George Keyworth, in announcing the elimination of programs like

solar energy research, stated that the Administration intended to create a "clear-cut...

distinction between what should be public sector and what should be private sector

responsibilities. ''55 Thus, most authors view the Reagan administration as far less likely to

approve of "interventionist" technology policies than those of the Carter, Clinton, or even

the Bush Administrations. 56

As would be expected, most of the Carter energy projects were either

substantially downgraded or canceled outright when Reagan took office 57 (with one

important exception; see below). There was even--for a brief time--an effort to roll back

the federal government's long-standing commitment (i.e., back to the founding of NACA
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in 1918)to aeronauticalR&D. Believingthattheaircraft industrywaswealthyenoughto

fundsuchresearchon its own,Keyworthconvenedaspecialpanelof theWhite House

ScienceCouncil in 1982to considerphasingout thoseprograms,thenpartof NASA.

Noting,however,thatsuchareasasaerodynamics,safety,andcommon-usetechnologies

werereceiving"insufficient" attentionfrom theprivatesector,thepanelrecommended

that suchfundingbemaintained,if not increased.58Overall,bytheendof thePresident's

secondterm,federalSpendingfor appliedresearchhadfallen to lessthanone-thirdof the

nationaltotal.59

Nevertheless,this reluctanceto support"industrial" researchanddevelopment

wasfar from absolute.To beginwith, althoughgovernmentfundingfor appliedR&D

grewmoreslowly duringthe 1980sthanit hadin previousdecades,by 1988it wasstill

morethan$10.5billion, an increaseof about40percentsince1980.60 In addition,

Reagan officials did maintain at least one Carter-era energy program. Even as the budgets

for research into fossil fuels, energy conservation, and solar power were experiencing

significant budget cuts (if they were not wiped out altogether), spending on nuclear

fusion research remained relatively intact (which is to say that it was not cut as heavily as

were the others). 6j

The administration--and sometimes the president personally--also were not

above pursuing large-scale, high-tech demonstration projects of their own.

Notwithstanding the fact that the 1980s were a time of great budget stringency, the

Reagan Presidency at one point or another gave its support to such costly--and

controversial, even among Reagan officials62--programs as the Clinch River Breeder

Reactor, 63 the Superconducting Super Collider, 64 and NASA's space station.
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Finally, pushedby Congress,theR&D community,andbusinessleaders,the

Reaganadministrationdid, towardtheendof thesecondterm,beginto enterinto some

cooperativearrangementswith privateindustryonselectedtechnologies.Themostwell-

knownof theseis theSematech,apublic-privateresearchconsortiumestablishedin 1987

to advancesemiconductortechnology.65Otherinitiativesprovidedassistanceto thefields

of biotechnology,superconductivity,andhigh-speedcomputing.66In fact,by theendof

theReaganpresidency,RobertReich(whowould laterbecomePresidentClinton's first

Secretaryof Labor)wasclaimingthat"[r]arely hasanAdministrationsoughtmore

activelyto encouragespecificindustriesandtechnologies.''67

To someextent,thisallegedlyunprecedentedlevel of federalinvolvementin

industrialR&D couldbedefendedongroundssimilar to thoserelatingto basicscience.

Accordingto theadministration,supportcouldbegrantedto "technologiesrequiringa

longerperiodof initial development.''68Thiswould, for example,justify continued

governmentfundingof fusionresearch,giventhatthefield is consideredto bestill on the

"cutting edge"of plasmaphysics,andthusnotyet viableenoughto attractasufficient

level of privateinvestment.69

Therewas,however,anadditionalelementto theseprogramsbeyondasimple

correctionof apresumedmarketfailure.Reaganhimselfoften invokedapolitical theme

thathadbecomeamajorpublic concernin the 1980s:U.S. competitivenessin the

internationalmarketplace.His 1983Stateof theUnionMessage,for example,notesthat

We Americansarestill thetechnologicalleaderin most

fields.We needto keepthatedge.... To manyof usnow,

computers,siliconchips,dataprocessing,cybernetics,and

all of theotherinnovationsof thedawninghigh technology



ageareasmystifyingastheworkingsof thecombustion

enginemusthavebeenwhenthat first Model T rattled

downMain Street,USA. But assurelyasAmerica's

pioneer spirit made us the industrial giant of the 20 th

century, the same pioneer spirit is opening up on another

vast front of opportunity, the frontier of high technology.

In conquering the frontier we cannot write off our

traditional industries, but we must develop the skills and

industries that will make us a pioneer of tomorrow. This

administration is committed to keeping America the

technological leader of the world now and into the 21 st

century. 7°
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Science Advisor Keyworth, among others, 7_ echoed this idea, reminding scientists that

the Administration's generosity in R&D funding was not an "entitlement," but a

reflection of the faCt that "our leadership in the international marketplace is at stake. ''72

Indeed, the relationship between R&D and American "economic growth," "jobs,"

and so on would come to be heard of so much that Reich would remark in 1988 that

'[n]ever has an Administration so often justified its interventions by appeals to American

competitiveness. ''73 The end result, however, is that administration research and

development policies, including those related to space, arguably did upon occasion stray

into the realm of industrial policy, despite the seeming contradiction with conservative

economic principles.

Reagan's (and others') repeated references to American "leadership" are quite

significant. They are, after all, somewhat reminiscent of the themes struck by Presidents

Kennedy and Johnson in calling for an expanded space program. Unlike that earlier era,
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however,in which "leadership"waslooselyconstruedas"demonstrating"U.S.

economic,political, andtechnicalsuperiority,theReaganAdministration had some very

clear ideas on how it wanted America to "lead," and how space policy was to contribute.

PRELUDE, 1980-1981

Ironically, the space program--as well as science policy in general--was not at

first a terribly high priority for the new administration. During the 1980 presidential

campaign, candidate Reagan had relatively little to say about either topic, other than as

part of a general criticism of the Carter administration (e.g., for not "responding to Soviet

moves to establish military superiority in space."74). The primary transition document

(the self-proclaimed "'Bible' of the Reagan Administration"), prepared by the Heritage

Foundation, also said very little about federal R&D--a chapter on technology written by

the famous physicist Edward Teller was confined solely to discussion of military

technology. 75

What little was known was not particularly encouraging to the science and

engineering community. In fact, the scientific community initially regarded Reagan with

some skepticism. Many scientists' eyebrows were raised, for example, after he had

questioned the theory of evolution during a speech before a group of ministers. 76 During

the transition period following the election, science professionals were alarmed to learn

that a former Congressional aide who had criticized NSF's education programs during the

1970s for promoting a "liberal, anti-religious" ideology called "secular humanism" in

public schools was on the President-elect's transition team, charged with formulating new
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policiesfor thatagency.77BruceMurray,directorof NASA's JetPropulsionLaboratory,

recalledexaminingalist of Reagan'sclosefriendsandadvisors,andwasdismayedat not

beingableto find asingleindividual with any "personalcompetence"in science,

engineering,or technology (he then proceeds, however, to describe Reagan's "political

instincts about man in space" as better than any President since Kennedy). 78

Even after entering office, the personal views of the new President were to remain

a bit of a mystery for some time. As of April 1981, the eve of the first shuttle launch,

Reagan had not yet appointed either a NASA administrator or a Science Advisor, and no

one at the White House had been assigned (at least officially) to deal with space-related

issues. 79 This was, some felt, a deliberate strategy to allow the President to distance

himself from NASA in case the Columbia mission failed. 8°

The difficulties in selecting a director for the Office of Science and Technology

Policy (i.e., the Science Advisor) seemed to confirm the scientists' worst fears about the

kind of administration they were dealing with. Rather than report directly to the

president, as previous OSTP chairs (and their predecessors) had done, the Reagan White

House placed the Science Advisor under the Domestic Policy Advisor, Edwin Meese.

White House officials were said to be cool to the idea of a Science Advisor anyway,

believing that it had degenerated into nothing more than another mechanism by which

scientists pleaded for more funds. 8_ Reportedly, a large number of noted scientists turned

down the position specifically because of the lack of presidential access. 82

While all of this was happening, the first Reagan budget was made public. It

called for the elimination of NSF's education programs along with sharp reductions (on

the order of fifty percent) in its social science research budget and funding for biomedical
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research.83In addition,theNASA budgetwascut by about9 percent,with the space

sciencesprogramaloneabsorbingareductionof over22percent(approximately$170

million). BudgetDirectorStockmanhadwantedNASA to cancelits Galileo Jupiter

probe, 84 but the agency instead chose to terminate the U.S. portion of the International

Solar-Polar Mission, a joint project with the European Space Agency to explore the polar

regions of the sun. Although the European half of the mission did go forward (renamed

Ulysses), the American cancellation had a chilling effect on NASA-ESA relations for

some time after. 85 There were budget increases for some basic sciences, but these were

not necessarily coordinated in any fashion, resulting in some odd decisions. Space

Astrophysics, for example, received a healthy increase, while spending on planetary

astronomy was cut. According to most outside observers, these apparently inconsistent

policies were largely due to the lack of a central organizing figure representing the

sciences, the role usually played by the Science Advisor. 86 In short, for the first several

months of his presidency, Ronald Reagan did not appear even to have a science policy of

any sort, let alone a plan for the U.S. space program.

Congress did involve itself to a small degree in filling in the void. It rejected, for

example, some of the President' s proposed cuts in NSF education and social science

programs, and smoothed out some of the maldistribution within the agency's research

budget. Individual members also lobbied for the continuation of Galileo. On the other

hand, it did not act to save ISPM, nor did it restore NASA's space science funding. It

must be remembered that the first Reagan budget also called for deep cuts in a large

number of other government programs, and most representatives and senators were

fighting the White House of issues like public housing and welfare. 87
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All of thisbeganto change--albeitslowly--as theyearprogressed.During the

summerof 1981,theSenateconfirmedpresidentialappointmentsfor ScienceAdvisor as

well asfor administratoranddeputyadministratorof NASA. For ScienceAdvisor,

ReagannominatedGeorgeA. Keyworth,a41-year-oldphysicistfrom LosAlamos

nationallaboratory(andaprot6g6of EdwardTeller, a factthatwould becomesignificant

during thedebateovertheStrategicDefenseInitiativeS8).Keyworthwasnotwell-known

outsideof LosAlamos,andhadrelatively little experiencein Washingtonpolitics.

Moreover,hedid not startoutwith muchpolitical capitalamongscientistsandengineers,

dueto thepoor first impressionsconveyedby theAdministration'sbudgetproposalsand

theperceptionof his lowly statuswithin theWhite Househierarchy.To makematters

worse,Keyworthdid notappointaWhite HouseScienceCounciluntil thefollowing

February,nordid heeverhavesufficientstaff support(reportedly,hehadto borrowstaff

from otheragenciesandorganizations).89Evenso,Keyworthultimatelygaineda

reputationasaneffectivespokesmanfor theAdministration.9°

ThenewNASA administratorwasJamesM. Beggs,anaerospaceexecutivewith

GeneralDynamicswhohadheadedtheagency'sresearchprogramsduring the 1960s.He

hadmovedto theDepartmentof Transportationin 1969,duein largepart to the looming

reductionsin NASA's budget.Beforetaking thejob, Beggssoughtassurancesfrom the

Presidentthathedid not intendto "assassinate"theagency.91Meetingwith Reaganin

March 1981,hewastold that"althoughhedidn't know muchaboutit," thepresidentfelt

thatthespaceprogram"wassomethingthatthegovernmentoughtto do.'+It did not

appearto BeggsthatReaganhadanyspecificplansfor NASA at thepoint (neitherdid

Beggs).92
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Of course,oneof themostimportanteventsof thisperiodwasnotpolitical, but

technical.On April 12, 1981thespaceshuttleColumbia--the world's first reusable

spacecraft--made a near-flawless first test flight, followed by equally successful

missions in November and two more through mid-1982. For nearly six years, while the

STS had been encountering numerous political, budgetary, and technical problems (see

last chapter), the USSR had had human space flight entirely to itself. Between the 1975

Apollo-Soyuz mission and STS-1, the Soviets had flown 31 cosmonauts (some more than

once) on 22 missions. They had orbited two space stations (Salyuts 5 and 6), which had

housed crews on missions as long as 184 days. With just one flight, however, the U.S.

seemed to have leapfrogged completely over the Soviet program, an apparently stunning

display of American technological capability.

Although the initial appearance of success would prove to be premature, the

general feeling within the White House after Columbia was that anything was possible. 93

As members of the administration sat down in July 1981 to begin formulating their

approach to space policy, the shuttle's presumed capabilities clearly informed their

discussion. A July 17 National Security Council memo, for example, requests that the use

of STS in anti-satellite (see below) and even in "active military operations" be included

as part of the national space policy, and that the committee drafting the policy consider

"turning the Shuttle over to the U.S. private sector. ''94 In short, STS appeared to provide

the Reagan White House with the final ingredient--the requisite technology--that it

needed to integrate the U.S. space program into its larger political and economic goals.
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One of George Keyworth' s first assignments as the new Science Advisor was to

review the direction of the entire U.S. space program. Keyworth and others within the

Administration worked at this task for almost a year, and the final product was issued as

National Security Decision Directive number 42, dated July 4, 1982 (timed to coincide

with the shuttle's final "test" mission and the beginning of its "operational" status)Y

Although there were to be a number of "official" statements on space policy associated

with the Reagan Presidency, they all share the same underlying philosophy as this

document.

Stated simply, NSDD 42 marks the nothing less than the beginning of the

redefinition of U.S. space policy. For the first time since Sputnik, government officials

revisited--and substantially revised--the objectives, values, and even the fundamental

meaning of the space program. Obviously, it is worth examining the document in some

detail.

In its introductory section, the directive described the "basic goals" of United

States space policy. Some of these were the usual declarations dating back to the 1950s,

such as the need to "maintain space leadership" and to "cooperate with other nations in

maintaining the freedom of space for all activities that enhance the security and welfare

of all mankind."96 Other parts of the list, however, were quite different.
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Defense

To beginwith, theveryfirst "basic goal" wasto "strengthenthesecurityof the

UnitedStates."Evenattheheightof ColdWar-drivenspacepolicy (seechapterfour), the

Eisenhower-eraIntroduction to Outer Space, defense was only listed second (after "the

compelling urge of man to explore and discover"), 97 and the nation's first official space

policy of 1958 speaks of scientific, military and political purposes, in that order. 98 It

should also be understood that the term "security", as used here, was not meant not in the

broader--some might say overly vague--Cold War sense used by politicians during the

late 1950s and early 1960s, but refers specifically to military space activities.

Indeed, military applications were highlighted throughout the directive. Following

the "basic goals," it listed a set of "basic principles" that were to govern U.S. space

policy. The first of these began in a (once again) fairly standard fashion, declaring that

"the United States is committed to the exploration and use of space by all nations for

peaceful purposes and for the benefit of mankind. ''99 Unlike other such documents,

however, there followed a second, clarifying statement that "'[p]eaceful purposes' allow

activities in pursuit of national security goals. ,1oo In addition, another principle stated

that the "United States will pursue activities in space in support of its fight to self-

defense." 101

All of this was necessary, according to another administration document, because

"[t]he Soviet Union has initiated a major campaign to capture the 'high ground' of

space. ''I°2 Clearly, then, the White House saw space technology as another component its

expansion of the nation's conventional and nuclear forces generally, as well as its more

confrontational (or, depending upon one's point of view, more realistic) stance toward the
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USSR.Moreover,it is easyto seehow theseprinciplesandgoalsfit directly into

Reagan'spersonalbeliefsconcerningforeignanddefensepolicies.

Space Commerce

Goals number three and four of NSDD-42 were "obtain[ing] economic and

scientific benefits through the exploitation of space" and "expand[ing] United States

private-sector investment and involvement in civil space and space-related activities."

Thus, for the first time in the history of the U.S. space program, a high-level official

document made a direct reference to the American business community. Of course, the

idea of space's "economic benefits"--communications, weather forecasting, remote

sensing, navigation, etc.--was nothing new. As previous chapters have noted, these had

been part of the discussion surrounding U.S. space policy (albeit usually not a very

important part) as far back as the 1950s. Most space advocates, however, seldom

addressed specifically the question of exactly how these services would be provided, or

by whom. Up until this time, space activity had been undertaken almost exclusively by

governments, 1o3and, at least until the Reagan presidency, there was little indication that

this was going to change. With NSDD 42, the Reagan White House began the process of

challenging, and ultimately Overcoming, the assumption that all space service delivery

had to be through government provision, indeed, by 1988, Secretary of Commerce

William Verity would be referring to space as "just a place to do business, m°4

As was the case with national defense, the commercialization issue was well

represented throughout NSDD 42. Another "basic principle," for example, was that "[t]he

United States encourages domestic commercial exploitation of space capabilities,
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technology,andsystemsfor nationaleconomicbenefit.'"°5Furtherdown,undera section

entitled"Civil SpaceProgram,"thedirectivedeclaredthat

TheUnitedStatesgovernmentwill provideaclimate

conduciveto expandedprivatesectorinvestmentand

involvementin civil spaceactivities,with dueregardto

public safetyandnationalsecurity.Privatesectorspace

activitieswill beauthorizedandsupervisedor regulatedby

thegovernmentto theextentrequiredby treatyor
internationallaw.106

Finally, theNSDDcalled for makingthespaceshuttleavailableto all commercialusers

(with theusualnationalsecurityproviso),andfor theeventualprivatizationof

governmentremoteSensingsatellites.107

A follow-up to thedirective(NationalSecurityStudyDirective 13-82,issuedthe

following December)continuedthis theme.It calledfor aninquiry into theorganization,

roles,andresponsibilitiesof "[t]he PrivateSector,especiallyconcerningits relationship

with theU.S.Governmentandtheneedfor regulation,oversight,andincentivesto

stimulateinvestment,"andfor thegovernmentto identify "new areasof privatesector

investmentin spacewhich theAdministrationshouldstimulate.,m°8 An Issue Paper on the

United States Space Program, written by the Office of Policy Development in February

1983, concluded that "[t]he future will bring further exploitation of unique advantages

afforded by space, with particular emphasis on... private sector participation. ''1°9 In

general, like the approach to military applications, these statements on space

commercialization were completely consistent with the administration's overall



Chapter7:27

philosophiesconcerningprivateenterpriseandtheproperrole of government.And, ashis

subsequentpublic commentson thematterwould makeabundantlyclear,theywerealso

in perfectaccordwith thePresident'spersonalviews.

Redefinition and Political Rhetoric

Although the White House clearly considered both space defense and

commercialization to be high priorities, for obvious reasons there was far more emphasis

placed on the latter in official statements, speeches, and public events. In August 1983,

for example, the White House invited representatives from eleven major space-related

companies to meet with high-level Administration officials and have lunch with the

President. The primary purpose of the conference, which was widely reported in the trade

press,110 was to explore the "major themes" related to encouraging more private

enterprise activity in space. Topics included economic incentives, techniques for

expanding space markets, removal of regulatory barriers, and the appropriate role for

NASA. TM There was also some discussion of whether the government should build a

space station, with some of the industry participants reportedly making an appeal for such

a facility to Reagan directly. 112Ongoing discussion with business leaders was to play a

major role in shaping the Administration's first major policy changes regarding

commercial space.

For his part, the President seldom missed an opportunity to hail the economic

potential of space. Just as Kennedy, Johnson, and sometimes even Eisenhower would

speak of the U.S. space program largely (if not exclusively) in the context of an

American-Soviet "race" during the late 1950s and early t960s, Reagan almost never
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made any statement about space policy without also mentioning--usually with great

enthusiasm--the whole host of new products, additional marketing opportunities, and

potential for job creation that it would bring about.

During his 1984 State of the Union Message, for example, the president declared

that

Just as the Oceans opened up a new world for Clipper

Ships and Yankee Traders, space holds enormous potential

for commerce today. The market for space transportation

could surpass our ability to develop it .... We'll soon

implement a number of executive initiatives, develop

proposals to ease regulatory constraints, and, with NASA's

help, promote private sector investment in space. 113

The President chose the 15 th anniversary of the first moon landing to announce his

new commercial policies. Proclaiming that Apollo 11 "wasn't our last great moment in

space," but that "most of our great moments are ahead of us," Reagan called for

encouraging private investment in space in order "to improve the quality of life on earth."

Given the opportunity, space-based businesses could perhaps find cures for diabetes---or

even cancer--"create new metals that are lighter and stronger than anything we've ever

known," generate "tens of thousands of jobs, billions of dollars in foreign trade, and tens

of billions of dollars added to the gross national product." _14The following year, at a

speech at the National Space Club Luncheon, the President continued with this theme:

Individual freedom and the profit motive were the engines

of progress which transformed an American wilderness into

an economic dynamo that provided the American people



with astandardof living that is still the envy of the

world .... We must make sure that the same incentives that

worked so well in developing America's first frontier are

brought into play in taming the frontier of space._15
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Of course, talk---even such highly extravagant talk--is cheap. As the introduction

to chapter five pointed out, political statements of intent are truly meaningful only to the

extent that they are supported by specific policies and programs. As it happened, by the

time Reagan delivered his address to the National Space Club, a number of far-reaching

initiatives were well underway.

STEP TWO: A NEW POLICY AGENDA

Consistent with their new definitions of space policy, Reagan officials soon set

out to reshape the program to an extent not seen since the early days of Apollo. While

some of the these proposals and initiatives were blocked or cancelled by Congress, others

were opposed even by some members of the Administration, and not all of them could be

counted as entirely successful (a common occurrence for government programs involving

emerging technologies), they stand as compelling evidence that the White House was

fully committed to their particular vision of what a public space program was all about.

Defense

As already noted, the frequency of public statements concerning the new

approach to military space came nowhere matching that associated with space commerce.



Chapter7:30

This in noway,however,meantthattheareawasbeingneglected.In fact, the

administrationoversawamajorexpansionof thedefensespacesector,in almostall areas.

Therewere,however,two majorinitiatives,both involving thedevelopmentof newspace

technologies,thatmerit particularattention:

Strategic Defense Initiative

The most well-known--and controversial--program associated with Reagan-era

space-based defense was the Strategic Defense Initiative (SDI), a plan to construct a

"shield" to protect the United States from a missile attack. Most Americans heard of the

proposal for the first time during a televised speech by the president on March 23, 1983,

in which he called upon "the scientific community.., to turn their great talents now to the

cause of mankind and world peace, to give us the means of rendering [nuclear] weapons

impotent and obsolete." 116

The idea, however, was by no means new. It had been widely discussed in

conservative political circles during the 1970s, _17and Reagan had personally become

aquatinted with the concept of Ballistic Missile Defense during a tour of Lawrence

Livermore National Laboratory in 1967, shortly after he had been elected governor of

California. _18 He reportedly had wanted to make BMD a major issue in the 1980

presidential campaign, but was talked out of it by aides who feared its association with

the Republican right wing 119 (it was, however, included in the 1980 GOP platform). 120

Indeed, this appears to have been one of those issues in which the President parted

company with many of his closest aides. Although the specific proposal had been

developed by Robert McFarlane and Admiral James Watkins, who was then Chief of
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NavalOperations,it wasoneof the few initiatives in his presidency for which he

personally--and uncharacteristically--took sole credit: "SDI was my idea," he told

reporter Lou Cannon in 1989, TM a claim which has been borne out by the president's

aides as well as outside observers. 122Very few administration officials were even told in

advance that the proposal was forthcoming (the ostensible purpose of the March 23

address was to talk about defense spending), _23and support for the idea among most of

them was tepid at best, although all were duty-bound to support the president, at least in

public.124 Nevertheless, some White House officials opposed to SDI (reportedly including

Chief of Staff James Baker) undertook behind-the-scenes efforts to "moderate" the

proposal. 125

That the measure not only survived, but flourished--appropriations for SDI had

totaled more than $15 billion by the end of the president's second term, nearly $20 billion

by 1990, and according to some estimates, more than $36 billion by 19951Z6--was due in

no small part to Reagan's direct interest in it. _z7Members of Congress and officials in the

federal bureaucracy, even if they were themselves skeptical of the idea, were all aware

that the president was personally following the progress of the issue. This (relatively)

close attention helped to ensure that SDI outlasted most of its opponents. What is even

more impressive is that the program lived beyond not only the Reagan Presidency, but

the end of the Cold War itself, and continues on even to this day.

Anti-Satellite Systems

The other major--and also highly controversial--program of this period was the

renewed emphasis on ASAT systems. As satellite technology became an increasingly
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importantelementin military planningandoperations(for reconnaissance,

communications,andnavigation),defenseofficials beganto fearthatsatelliteswould

themselvesbecomeamilitary target.TheUSSRwasknownto havebegunexperimenting

with ASAT technologyin thelate 1960s,andhadconductedaround20 testsbetween

1968and1982._28TheSovietswereapparentlyattemptingto developwhatwasknownas

a"co-orbital" ASAT, in which anexplosivesatellite(nicknameda"killer satellite") is

launchedinto anorbit designedto intersectwith its target.Oncewithin range,it is

detonated.

AlthoughtherewasaU.S.ASAT programin placeby thetimeReagantook

office,previousadministrationshadnot givenit very highpriority. PresidentCarterhad

evengonesofar asto openup thepossibilityof negotiationswith theUSSRonatreaty

limiting, or eveneliminating,suchsystems._29PresidentReagan,however,wasanxious

to moveforwardwith ASAT development.NSDD42 declaredthat

TheUnitedStateswill proceedwith developmentof an

ASAT capability,with operationaldeploymentasagoal.

Theprimarypurposesof aUnitedStatesASAT capability

areto deterthreatsto thespacesystemsof theUnitedStates

andits Allies and,within suchlimits imposedby

internationallaw, to denyanyadversarytheuseof space-

basedsystemsthatprovidesupportto hostilemilitary
forces.130

The Reagan administration was therefore the first to consider ASAT capability as a form

of deterrence. _3x Moreover, it seems clear from the latter part of the section that the
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administrationwasnot adverseto usingsuchasystemin a"first-strike" soasto "deny

anyadversarytheuseof space-basedsystems."

TheU.S.Air Forceconductedtwo successfulanti-satellitetestsin 1984.Unlike

theSovietco-orbitalapproach,theAmericanweaponwascarriedon asmallrocket,fired

from anF-15. After thesetwo successes,however,Congress banned further ASAT

research, largely because the Soviet Union had been adhering to a unilateral moratorium

in ASAT development since 1982.132

In general, funding for defense-related space research and development doubled

during Reagan's first term, while that for ground support (satellite detection, tracking,

and control) tripled. 133Overall, DOD spending on space increased from $3.8 billion to

$17.7 billion--growing from 44 to 66 percent of the total federal space budget--between

1980 and 1988. By contrast, over the same period, NASA's share of government space

spending fell from 54 to 31 percent. In other words, by the end of Reagan's second term,

NASA was no longer the nation's leading space agency (at least in budgetary terms).,

having lost that distinction to DOD.134

Space Business

Beginning in 1984, the White House proposed, instituted, and administered a

large number of new programs intended to carry out the edicts of NSDD-42. It is

particularly interesting to note how closely many of these initiatives match up with the

so-called "grand themes" of the Reagan Presidency discussed earlier:
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Taxation/Regulation

In his radio address commemorating the Apollo 11 anniversary, Reagan spoke of

the need to remove "needless regulation" and to revise existing tax and tariff laws that

"inadvertently discriminate against companies that do business in space rather than on the

ground:"

For example, the way the law is written now, products

made in space might be subject to import tariffs just

because they weren't made in America. Well, we're going

to change that. Another example: Businesses which operate

at home receive various kinds of tax incentives. But, again,

as the laws are written now, space products companies

would not receive those incentives. We'll be looking at

that, too._35

Accordingly, the Administration issued National Security Decision Directive 144,

entitled "National Space Strategy" that called for the federal government to "encourage

the private sector to undertake commercial space ventures" by eliminating or revising

"discriminatory" laws and regulations, and by updating laws and regulations "to

accommodate space commercialization. ''_36

The most clear-cut--and easily the most successful--application of this principle

was with regard to the commercial launch industry. By the 1980s, a number of private

firms (particularly in the U.S.) had developed considerable experience in building and

servicing rocket boosters for government and military organizations. Nevertheless, space

launches had remained exclusively a government function. In 1982, however, the first

privately-developed commercial rocket, Conestoga I, was successfully test-launched by
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SpaceServicesIncorporated,afirm basedin Houston.SSI'spresident,DavidHannah,

informedCongressthefollowing yearthatobtainingthenecessarylicensesandwaivers

wasthecompany'sbiggestsingleexpensein theentireproject.137Essentially,thefirm

hadto satisfythedemandsof 22differentfederalstatutes,aswell asdealwith 18

separateagencies,includingNASA, the Federal Aviation Administration, the Federal

Communications Commission, the State Department, and the Bureau of Alcohol,

Tobacco, and Firearms. _38 Most (if not all) of these requirements had been formulated in

a piecemeal fashion by each individual organization, without any regard for how they

might possibly affect the commercial launch sector (which, after all, did not even exist

when the regulations were created).

The Reagan Administration's efforts to ease this regulatory tangle--and to help in

the development of a new industry--started even before NSDD-144 was issued. The

previous February, the President signed an Executive Order in designating the

Department of Transportation as the "single point of contact" to "expedite the processing

of private sector requests to obtain licenses" to operate expendable launch vehicles. 139In

other words, instead of applying for separate permits and waivers from the FCC, NASA,

BAT, etc., commercial launch vendors would Simply go to a single agency housed within

the Transportation Department.

That same year, Congress passed the Commercial Space Launch Act of 1984,

which codified most of the provisions in the Executive Order. _4° In 1988, Congress

amended the Act to allow the Secretary of Transportation to set the maximum level of

insurance required for private launch providers using government-owned launch

facilities. 141The first two launches licensed by DOT (conducted by SSI and McDonnell
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Douglas)tookplacein 1989,142 and by 1992, the U.S. commercial space launches were

generating more than half a billion dollars in revenue. 143 In fact, by the end of 1990s, the

industry had matured to the point where most government payloads--including those for

the military--were being placed in orbit by private launchers. 144

Privat&ation

Obviously, the creation of the commercial launch industry does represent a type

of privatization. In addition, however, the Administration did attempt--this time with

rather less success--to engage in the type of "load shedding" described above. That is, it

tried to transfer selected government-owned, space-related assets to the private sector.

These efforts by and large failed for both political and economic reasons.

In 1981, for example, Reagan sought to privatize the satellite system--managed

by the National Oceanic and Atmospheric Administration--that provides data for the

National Weather Service. A majority of the Congress, however, felt strongly that

information about the weather represented a public good, and should therefore be

obtained and disseminated by the government. It moved, therefore, to block the satellite

sale, going so far as to include a specific prohibition any such transfer as a provision in

the FY 1984 budget, 145

A second attempt at satellite privatization, however, proved to be more successful,

at least initially. For many years, the technology known as remote sensing had been

steadily, if slowly, moving into the civilian marketplace. 146Basically a derivative of

military reconnaissance satellites, remote sensing involves the use of high-resolution

photographs of the earth from space to aid activities such as mapmaking, prospecting for
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oil or otherminerals,andmakingcropforecasts.During the 1970s,thefederal

governmentlaunchedanumberof satellites,known asLandsat,for theseandother

purposes.

At theadministration'surging,CongresspassedtheLandRemote-SensingAct of

1984, which authorized the Secretary of Commerce to award to private industry a

contract to market Landsat data. 147The contract was awarded to EOSAT, a consortium of

Hughes Aircraft Corporation and RCA. Unfortunately, for a variety of reasons--both

political and market-related--this arrangement was essentially rescinded eight years later,

when the federal government took over responsibility for the development of Landsat

7.148

Finally, in addition to the nation's satellite systems, the administration also sought

to move part of its own space station program to a private space facility. This program

(and its problems) will be discussed in the next chapter.

Providing Infrastructure; Aid to "'Infant Industries"

Although, as noted above, economic conservatives generally want government to

be removed from most economic decisions, most acknowledge some role for the state in

creating and maintaining national infrastructure, that is, the network of roads, tunnels,

bridges, communication networks, and so on that allow goods and services to move

freely, but which are not the province of any one business or industry. In general, it is

held, government intervention is required to assure free access to these facilities and to

ensure that they are kept in reasonably good condition.
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Suchthinkingcanbeseenthroughout1980sspacepolicy. In thewordsof one

analyst:

If wewerein Canadaandonewereto turnto industryand

say:I think it is agoodideaif youbuild awidgetplantand

theindustrialistssayyes;widgetsaresellingandweshould

build awidgetplant.And thenwesayto them:wewant

you to build it in themiddleof theNorthwestTerritory.

The businessmanaskswhy?Thereareno roads,thereisno

electricity, thereis nogas,nowater,no sewage,nothing.

That is therole of government,municipalor federal.The

role of governmentis to providetheinfrastructure

necessaryfor businessto operate.Thesamething is true in

space.We areaskingbusinesssometimein thefutureto

build machineryto dobusinessin space.It is the

responsibilityof governmentto put thatinfrastructurein

space.149

Thus,accordingto early administrationpolicy (e.g.,NSDD-42),theshuttlewasto have

beentheprimary means--virtually like ahighway--for businessandgovernmentto get

into space,andNASA wasdirectedto ensurethatall legitimateuserswereto have

guaranteedaccessto it. In addition,viewing theshuttlein this wayjustifies thepublic

subsidiesassociatedwith its (pre-1986)use.Similarargumentswereusedby proponents

duringtheinternaladministrationdebateoverapprovingNASA's requestfor aspace

station(seebelow).

Along thesesamelines,theadministrationwassometimeswilling to provide

someformsof aidto firms thatwereengagedin developingnewer,"cutting-edge"
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technologies(sometimesknown as"infant industries").As notedearlier,policiesto assist

"technologiesrequiringa longerperiodof initial development"hadbeenin placeasearly

as 1982.For themostpart,theadministrationsoughtto supportthesenewventures

without resortingto direct subsidies.Indeed,thenotionof subsidizingprivatespace

enterpriseswasexplicitly rejectedin mostcommercializationdocuments.Therewas,

however,animportantexceptionto thisproscription:until theChallenger accident in

1986, commercial users of the space shuttle were charged rates that were far below its

"true" costs (or, in the language of the time, shuttle pricing did not reflect "full cost

recovery"). Again, more will be said about this issue below and in the following chapter.

Generally, however, the government limited its help to fledgling space industry to

simply becoming its primary (if not its only) customer. This approach served not only to

provide the company with revenue, but also to send an important signal to other potential

customers or investors. Once again, the commercial launch sector is the most prominent

example. Even as late as 1992, when the industry's revenues were in the neighborhood of

half a billion dollars, government users accounted for nearly 90 percent of its sales. _50

STEP FOUR: REORGANIZATION

In view of all of this activity, it should come as no surprise that the Reagan

Administration was responsible for the most extensive overhaul of the organizational

structure of the American space program since the Sputnik era. As might also be

expected, this reorganization was largely (although not exclusively) policy-driven (as

opposed to some of the other forces that can motivate reorganization as described in
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chapter2). What is somewhat surprising--albeit virtually unnoticed at the time--was

where this extensive reshuffling ultimately would leave NASA.

To help set the broader parameters for space policy, the Administration made

extensive use of a "cross-disciplinary" approach to executive organization that had also

been employed when Reagan was Governor of California. 151 Recognizing that the

responsibility for space-based activity had spread well beyond NASA and DOD (by the

early 1980s, it also included the Departments of Commerce and State, the Central

Intelligence Agency, and several others), NSDD-42 established a Senior Interagency

Group for Space, usually referred to as SIG (Space). Its members included the

Administrator of NASA, the Deputy or Undersecretary of State, Commerce, and Defense,

the Director of the CIA and the Arms Control and Development Agency, and the

Chairman of the Joint Chiefs of Staff. It was chaired by the National Security Adviser,

with the Science Advisor and Budget Director serving as non-voting "observers. ''_52

In a somewhat similar vein, the traditional Cabinet structure was complemented

by a unique system of "cabinet councils," five cross-Departmental boards responsible for

major areas of public policy: Economic Affairs, Commerce and Trade, Human

Resources, Natural Resources and the Environment, and Agriculture and Food. The

Cabinet Council on Commerce and Trade (CCCT) quickly became the Administration's

focal point regarding issues related to space commercialization and privatization. In

addition, the Economic Policy Council would at one point become involved with a

specific space commerce issue concerning NASA's space station (see discussion below

and in the next chapter).
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EvenbeforeNSDD-42wasissued,CraigFuller,Assistantto thePresidentfor

CabinetAffairs andastaff memberof theCCCT,hadbeenworking to incorporatesuch

initiatives into theproposedNationalSpacePolicy.In aJune1982memo(i.e., themonth

beforethenewpolicy becamepublic), for example,Fuller raisedaseriesof questions

aboutspaceandtheprivatesector,includingwhethertheNationalAeronauticsandSpace

Act shouldbeamendedto allowNASA a greaterrolein fosteringspace

commercialization,the"level of... privateresources"neededto maintaina U.S.leadin

thespacearea,and"what sortof taxincentivesshouldbeconsideredwith respectto

encouraginggreatercommercialization.''153CCCTalsoplayedarole in settingup the

Administration'scommercialspacelaunchpolicy.154Finally, in April 1984,theCCCT

establishedaWorking Groupon SpaceCommercialization,thefinal reportof which

(issuedin June)providedmuchof thematerialfor Reagan'sJuly speechoncommercial

spaceinitiatives._55

In additionto theselessformalExecutiveBranchorganizations,which generally

changefrom onepresidentialadministrationto thenext,_56theReaganAdministration

andCongressalsoestablishedanumberof newpermanentorganizationsdesignedto

implementspecificprograms.To carryout its newresponsibilitiesfor regulatingthe

privatelaunchindustry,for example,DOT in 1984createdanOffice of Commercial

SpaceTransportation.In 1987,theDepartmentof Commerce,whichhadbeeninvolved

in theAdministration'scommercializationeffortsfrom thebeginning(Reagan'sfirst

CommerceSecretary,Malcom Baldridge,waschairmanof theCCCT), 157 set up an

Office of Commercial Space to encourage the private development of space technologies

and applications. 158Within DOD, the U.S. Air Force Space Command was established in
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December1982to overseetheoperationof the(rapidlyexpanding)U.S.spacedefense

system.159Finally, SDI researchanddevelopmentwasadministeredby anewStrategic

DefenseInitiative Office (SDIO).

AND NASA?

It may well appear that the discussion up to this point has departed significantly

from the main theme of the book, which is the evolution of NASA's mission. It is

therefore worth asking precisely how--or even/f--Reagan officials saw the nation's first

and still most important space agency fitting into their newly-minted definition of space

policy. Obviously, under the terms of the 1958 Space Act, NASA could have no direct

role in the administration's expanded programs of space-based defense: by law, that is the

exclusive province of DOD. With regard to space commerce, however, there clearly were

opportunities for NASA to participate (the place of scientific research, another of the

agency' s primary responsibilities, in all of this will be considered in the next chapter). It

had, after all, been directly responsible for the development and dissemination of

virtually all of the technologies that were now being discussed as part of the

commercialization effort (rocket launchers, space platforms, various types of satellites,

etc.). Moreover, ever since its major post-Apollo initiatives had been rejected (see last

chapter), NASA on its own had been looking for ways to move more directly into

providing commercial services--that had, in fact, been one of the primary justifications

for the space shuttle program.
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To besure,thereappearedto bemanyin theadministrationandCongresswished

to seeNASA movein just suchadirection.Chief amongthesewasReaganhimself.On a

numberof occasions,thepresidentgavetheclearimpressionthathewasquite favorably

disposedtowardtheagency.In aspeechcommemoratingits 25 th anniversary, for

example, he declared that "NASA's done so much to galvanize our spirit as a people, to

reassure us of our greatness and our potential. ''_6° As has already been seen, he also made

frequent references to its great achievements of the past, particularly the Apollo moon

landings. More to the point, Reagan often noted that his new initiatives on space

transportation or privatization would be carried out "with NASA's help. ''161 Finally, he

gave his support to NASA's largest program of the decade, the space station (see below).

Most of the early administration space policy documents--both public and

internal--also acknowledge the agency as the principal organization in U.S. space policy,

suggesting that officials expected, at least initially, that NASA was to play a significant

role in implementing their programs. NSDD-42, for example, gives the agency

responsibility for "operational control of STS for civil missions" and for assuring "the

Shuttle's utility to the civil users [sic]. ''162 Along these same lines, NASA was heavily

involved in the CCCT Working Group on Space Commercialization, serving as the

"convening" agency at each of its meetings and in the drafting of its final report. 163 Not

surprisingly, that document repeatedly "reaffirms" that NASA is the "lead agency for

space non-regulatory functions" and calls for it to continue working toward providing

low-cost access to near-earth orbit and otherwise help to produce an environment

conducive to private sector development. 164
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Finally, Congresstook its ownstepsto makecommercializationapermanentpart

of NASA's operation.In 1984,it passedanamendmentto theNationalAeronauticsand

SpaceAct declaringthat "the generalwelfareof theUnitedStatesrequiresthatthe

NationalAeronauticsandSpaceAdministrationseekandencourageto themaximum

extentpossiblethefullest commercialuseof space.''165

Putting NASA in Business

Acting in accordance with these directives and recommendations, NASA set out

that same year to develop its own Commercial Space Policy, based upon five operating

principles:

1. The Government should reach out to and establish new

links with the private sector.

. Regardless of the Government's view of a project's

feasibility it should not impede private efforts to

undertake commercial space ventures.

. If the private sector can operate a space venture more

efficiently than government, then such

commercialization should be encouraged.

. The Govemment should not expend tax dollars for

endeavors the private sector is willing to underwrite.

However, the Government should invest in high-cost

and/or high-risk technologies and space facilities which

encourage private investment.



. When a significant Govemment contribution to a

commercial space endeavor is requested, generally two

requirements should be met. First, the private sector

must have significant capital at risk, and second, there

must be significant potential benefits for the nation. 166
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Over the next few years, NASA set out to implement its new policy through a

variety of channels. It continued to offer commercial users relatively inexpensive (i.e.,

below cost) access to the shuttle. With the international market for space launches

becoming increasingly dominated by the European Arianne rocket, this practice had the

added beauty of giving the agency a role in the growing political debate over American

economic competitiveness. (which, as noted earlier, was also a concern of the

President's) 167

NASA also began trying to stimulate the development of new commercial space

technologies. In 1985, it established a number of Centers for the Commercial Development

of Space (CCDS). These government-industry-university partnerships were to use "seed"

money from the agency (ranging from $750,000 to $1.1 million 168) to promote the creation

of new industries in such areas as materials processing, life sciences, remote sensing,

automation and robotics, propulsion, structures and materials, and power sources. NASA

expected that the Centers would evolve into self-sufficient business enterprises within an

average of five years.169 Starting with five in 1985, the number of CCDSs had increased to

seventeen by 1990.

Along these same lines, the agency made efforts to "reach out and establish new

links with private business." In 1988, for example, NASA signed an agreement with

Spacehab, Inc., a Washington-based company promoting industrial research in
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microgravityprocessing.Undertheagreement,thecompanywas to developapressurized

module,to be flown insidetheshuttle'smaincargobay,containing50 "lockers" for

supportingavarietyof microgravityexperiments.17°Theselockers--which wouldbe

tendedby shuttleastronautswho wouldmoveto andfrom themodulethroughatunnel

connectedto theshuttlesmid-deck--would be leasedto governmentandcommercial

users.For its first six flights (whichbeganin 1992)NASA committeditself to leasing

200 of the300lockersavailable.171

The New Trans-Continental Railway?

Perhaps the most telling example of NASA's new "commercial approach" was

the manner in which it and its allies in the Administration secured Presidential approval

for the agency's most sought-after project, a permanently inhabited space station. Ever

since Apollo, NASA's efforts to begin work on such a facility had been repeatedly

rejected as simply another high-cost space "stunt" that the nation could not afford. _72

Until 1983, policymakers simply could not be persuaded that an orbital station served any

pressing national need. This view continued into the early years of the Reagan

Administration. Beggs and Hans Mark, the two top men at NASA, were both strong

supporters of a station, and Beggs had even discussed the idea during his Senate

confirmation hearing.173 In order to present the idea to the President, however, it first had

to receive the endorsement of SIG (Space). Unfortunately for NASA, the interagency

group, which was heavily skewed in the direction of national defense (five out of its eight

voting members came from security-related organizations), refused to pass on the project,

primarily due to opposition from the Defense Department. Although (as seen in previous
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chapters)DOD hadsoughtrepeatedlyto getmilitary personnelinto spacein theearly

daysof theprogram--andhadevenpursuedits own spacestationprogram,theManned

Orbiting Laboratory,in the 1960s--by the 1980stheDepartmenthadconcludedthatits

missioncouldbeconductedmoreefficiently (not to mentionmorecheaply)with

unmannedsatellites.

In retrospect,it is amatterof supremeirony thata proposallongderidedby its

opponentsasonemoreexampleof abig-spendingpublicprogramwouldnot only receive

theblessingof apresidentwho wasgenerallycommittedto shrinkingthe sizeof the

federalgovernment,but wouldalsoobtainsuchapprovallargelyon thebasisof its

commercialappeal.As notedabove,Reaganwasfirst introducedto theideaat theAugust

1983spacecommercializationconference,wherea numberof businessleaderstoldhim

that theyneededanorbital facility to developnewproductsandcreatenewindustries,but

couldnot affordto build oneon theirown.174That samemonth,thePresidentreceiveda

letter from Congressionalsupportersclaimingthata stationwas"particularly compatible

with youreconomicprogram"andthat "without governmentbackingin this largely

unchartedarea,spacedevelopmentwill beunnecessariiydelayed.''175

By far, however,NASA's mostimportantpartnerin thisendeavorwastheCCCT.

In craftingits commercialspaceproposals(with, asnotedearlier,significantNASA

input), theCouncilhaddeclaredthatapermanentlyinhabitedorbital facility wassquarely

within thegovernment's"infrastructure"responsibilities.Moreover,theCCCT believed

thatoneof themoreseriousimpedimentsto commercialspacedevelopmentwasthe

perceptionwithin thebusinesscommunitythatgovernmentpolicy in this areawas

constantlyshifting.Accordingto thisview,privateenterprisewasreluctantto make
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substantialinvestments--andto shouldertheattendantfinancialrisks--in space

enterpriseswithout someassurancethatfederalsupportwouldcontinuefor morethana

few years(i.e., beyondthespanof a singlepresidentialadministration).Thus,in addition

to its directutility, aspacestationwouldprovidepotentialinvestorsandentrepreneurs

with aclearanddramaticdemonstrationof thegovernment'scommitmentto their

operations.176

Besidesprovidingthemwith much-neededpolitical ammunition,CCCT wasable

to give stationadvocatessomethingwhich, from apracticalpoint of view, wasall that

really mattered:accessto thepresident.Themostobviousrouteto this goal,SIG (Space),

hadbeenclosedwhenthatbodyrefusedto give their endorsement.It wasthereforeata

meetingof theCabinetCouncilonCommerceandTrade,onDecember1, 1983,that

proponentsfinally hadtheopportunity--completewith ascalemodelandviewgraphs--

to makeadirectappealto Reaganpersonally.

UsingtheCCCTasaforum hadtheaddedadvantageof broadeningthe

discussionbeyondthenationalsecurityinterestssoheavilyrepresentedin SIG (Space).

Of course,a DOD representativewaspresent--asweresuchstationopponentsas

StockmanandKeyworth--but themeetingalsoincludedsupporterslike trade

representativeWilliam Brock, CommerceSecretaryMalcolmBaldridge,CraigFuller,

Beggs,andMark. It was,asMcCurdyhasdescribedit, "the first timein the interagency

reviewprocesswhere...theayesatleastequaledthe nays. ''177 It was also of no small

importance that the makeup of this group served to highlight the facility's commercial

potential. Although Reagan did not announce his decision at the meeting, NASA clearly

had carried the day.
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Of course,NASA viewedthestationasfar morethansimplyaplaceto conduct

business.It wasalsosupposedto serveasa laboratoryfor basicresearchin biology,

spacescience,geophysics,andmanyotherdisciplines.178Formanyin theagency(and

spaceflightadvocatesgenerally),however,its mostimportantfeaturewasthatit seemed

to signalarenewalof thehumanexplorationof space.With thestationasa"staging

area,"it waspossibleonceagainto envisionsuchgrandprojectsasapermanentbaseon

themoonand,eventually,missionsto Mars.If fulfilling thatlong-cherisheddream

requiredacertainamountof profit-makingactivity alongtheway,sobe it.

In otherwords,just assupportersof anaggressivegovernmentspaceprogramhad

beenperfectlywilling to coupletheir ambitionswith theColdWar fearsof policymakers

andthegeneralpublicduringthe 1960s, 179 NASA was seeking to graft its larger goals

onto the economic-based priorities of the 1980s. Stated simply, the agency was making

every effort to carry on as before under a new definition of space policy.

For a brief time, it appeared as though NASA's hoped-for marriage of exploration

and profitability might actually succeed. While clearly committed to his

commercialization policies, President Reagan had always been a firm believer--at least

judging from his rhetoric--in the space program's loftier goals, is° Rather than simply

issuing a statement supporting the station, the president opted to unveil the project in the

most public fashion available, his annual State of the Union message. On January 25,

1984, in the same spot where President Kennedy had issued his lunar landing challenge,

Reagan announced the new initiative in terms that deftlycombined the lofty with the

practical:



TheSpaceAge is barelya quarterof acenturyold.But

alreadywe've pushedcivilization forwardwith our

advancesin scienceandtechnology.Opportunities and jobs

will multiply as we cross new thresholds of knowledge and

reach deeper into the unknown ....
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America has always been greatest when we dared to be

great. We can reach for our greatness again. We can follow

our dreams to distant stars, living and working in space for

peaceful, economic, scientific gain. Tonight, I am directing

NASA to develop a permanently manned space station and

to do it within a decade.

A space station will permit quantum leaps in our research

in science, communications, in metals, and in lifesaving

medicines which could be manufactured only in space. _st

Needless to say, NASA officials and their supporters were ecstatic. 182Their

mood, however, would prove to be short-lived. Despite the president's endorsement (and

continued support), the agency's bid to redefine its mission, and to link its other aims to

it, was about to receive several serious setbacks. It remains an open question as to

whether it has, or ever will, fully recover.
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CONTESTED GROUND:

THE HISTORICAL DEBATE OVER NASA'S MISSION

PART III: SECOND MISSION?

Chapter 8:

Dollars, Not Dreams;

Business, Not Government

For over 40 years, succeeding generations of space enthusiasts had been able to

secure the resources necessary to advance the state of the art in spaceflight technology--

at times considerably--by convincing an impressive variety of political leaders that this

would enable them to achieve their own goals. Wernher Von Braun and his colleagues

were able to develop the first liquid-fueled rocket only because Adolf Hitler was

persuaded that it could be an effective weapon of war. Nearly twenty years later,

believing that only by beating the Soviets to the moon could the United States

demonstrate its true resolution and spirit, American policymakers lavished unprecedented

amounts of money, attention, and prestige on NASA scientists and engineers. A decade

after that, NASA officials received presidential and Congressional approval--and, once

again, billions of dollars--to build the world's first reusable spacecraft by convincing

Richard Nixon and the Congress that such a vehicle would allow economical access to

earth orbit(and that it would help win the Republican Party votes in aerospace-dependent

states like Califomia).l

By the beginning of 1984, it was starting to look as though they had done it yet

again. The most conservative President in modern American history, one passionately
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devotedto shrinkingthesizeof governmentandreducingpublic spending,hadjust been

persuadedto supportoneof the largestspaceinitiatives--if not the largestpublicworks

project--ever, largelyon thestrengthof theclaimthat it would provideaboostto private

enterprise.NASA wasactively seekingbusinesscustomersfor its growingfleet of

shuttles,andwasbusilypromotingnewspace-basedenterprisesall acrossthecountry.

Theagency,it seemed,hadsuccessfullybeatenits ColdWar swordsinto plowshares,and

waspoisedto usethis positionto continueits owngoaladvancinghumanityinto space.

This time,however,thetransformationcouldnotbemade.Justfour yearsafter

PresidentReagan'sdramaticspacestationdeclaration,NASA's status,andits overall role

in U.S.spacepolicy, would, if anything,beless clear than it had been before Reagan took

office. What makes this situation particularly ironic is the fact that by the end of the

President's second term, the use of space technology was growing faster than ever before.

What could account for such a complete (and rapid) turnaround for the agency?

Not surprisingly, many commentators blame NASA itself, claiming that by this time the

agency had become too political and/or too bureaucratic, or too fixated on "big" missions

like the space station. 2 A somewhat more comprehensive view of this period (which does

not necessarily minimize NASA's responsibility), however, requires placing the agency's

actions in the context of the changing definitions of space policy. When viewed in this

context, the decline of the agency in the late 1980s can be attributed to a number of

factors, both extemal and internal.
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In retrospect, it now seems perfectly obvious: public officials who decry "big

government" programs and call for bureaucracies to "get out of the way" of the private

sector usually do not look favorably upon an agency the size and scope of NASA, even

when it seems to be (some might even say particularly when it seems to be) supporting

their agenda. Seen in this light, the intent of official documents like NSDD 42 was not--

as many saw it at the time--to develop a new role for NASA, but rather to remove it (and

all other government organizations) from space activity to the greatest extent possible. 3

Traditional space advocates could perhaps be forgiven for not immediately

grasping the full meaning of this new political reality. After all, in the early 1980s this

represented a fundamentally different way of thinking about space: as the last chapter

noted, up to this time virtually all space-based services had been provided by

government. Moreover (as also seen in the last chapter), space technology possesses a

number of features--the development of large-scale infrastructure, cutting-edge, high-

risk research, and so on--that even many economic conservatives argue requires some

role for government.

Nevertheless, it is clear that by the middle of the decade, many people in the

Administration (as well as in Congress and in the private sector) began to view NASA as

an impediment to their plans. The resulting controversy quickly grew to engulf two of the

agency's largest, most expensive, and most visible programs.
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STS Pricing

By far, the most serious of these conflicts centered on NASA's policies toward

commercial users of the space shuttle. As noted earlier, one of the agency's primary

justifications of STS was that it would provide private business with "routine and

economical" access to space. Several critics, however, began pointing out that shuttle

flights were only "economical" because NASA underpriced its services while making up

the difference out of the STS budget. 4 In other words, commercial shuttle flights were

based upon hefty government subsidies.

According to one estimate, were NASA to charge non-government users a price

based upon so-called "full cost recovery," that is, a price that reflected the actual cost of

operating the shuttle, businesses would end up paying somewhere in the neighborhood of

$85 million per flight. The agency, however, was only charging its commercial customers

around $20 million. Private launch companies, on the other hand, who were using less

expensive expendable launch vehicles, were forced to charge $25-30 million, which was

far less than the shuttle's real cost, but millions of dollars higher than the subsidized price

that NASA charged commercial users. 5 Under such conditions, private firms would have

a very difficult time (to say the least) competing with NASA.

This practice had come under some criticism within the Reagan Administration as

early as 1982. 6 In early 1983, after only 6 shuttle flights (including the first by

Challenger, the second orbiter to join the fleet), free-market advocates were complaining

that the policy was detrimental to the development of the private-sector launch industry.

A report from the conservative Heritage Foundation, for example, warned that the federal
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governmentwould "suffocatespaceentrepreneurswith redtapeandsubsidized

governmentcompetition.''7

By mid-1984,astheAdministration'scommerciallaunchpolicy wasmoving

forward,NASA's pricingpoliciescameunderrenewedscrutiny.In lateJune,

RepresentativeEd Zschauof CaliforniaurgedhisRepublicancolleaguesin Congressto

signapetitionfor PresidentReaganprotestingNASA's practiceof using"tax dollarsto

marketits launchservices."This policy, accordingto theCongressman,notonly

threatenedto "devastateabuddingprivatesectorindustry,"butwasalso"clearly

inconsistentwith theprinciplesof ourparty [and] thestatementsmadeby thepresidentin

hisStateof theUnionaddress"8:

We continueto supportwhole-heartedlyNASA in its quest

for newdiscoveries.However,in its eagernessto provide

greaterjustification for thespaceshuttle,we fear thatthe

agencymaybediluting its basicR&D missionto include

providingcommercialservicesin competitionwith the

privatesector.NASA shouldrecognizethatthereal

incentivesfor commercializingspacelie in aprivatesector

environmentthatencouragesentrepreneurship,andthat

suchanenvironmentcanbegreatlydamagedby unfair

competitionon thepartof a federalagency.9

Oneof themoresignificantfeaturesof this petition is its assessmentof NASA' s motives.

Phraseslike "in its eagernessto providegreaterjustification for thespaceshuttle"suggest

thatat leastsomein Congressbelieved(not without reason)thattheagencywasusingthe
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politically popularnotionof expandingspacecommerceasa meansof advancingits own

agenda.Suchachargewouldbemademorethanoncein theyearsahead.

Meanwhile,the issuewasalsoreceivingacompleteairingwithin various

executivebranchagencies.Not surprisingly,theDepartmentof Transportation(which

hadbeenassignedresponsibilityfor thecommerciallaunchindustry)wasstrongly

opposedto theNASA policy, andsupportedtheremovalof governmentsubsidies.This

wasalsothepositiontakenby theOfficeof ManagementandBudget,which notedthat

its own guidelinesprohibitedgovernmentfrom providing acommercialproductor

servicethatcouldbeproducedmoreeconomicallyby theprivatesector._0

NASA, of course,arguedonbehalfof thecurrentshuttlepricingsystem.In a

seriesof lettersto theWhite House,AdministratorJamesBeggsassertedthat"pricing the

shuttleout of themarket"wouldonly crippletheprogramwithout necessarilyaiding

industry.Rather,statedBeggs,themostlikely beneficiarywouldbe theEuropean

Arianne launcher (which itself receives significant government subsidies). Thus, an

increase in shuttle prices could have a serious effect upon U.S. international economic

competitiveness. Moreover, Beggs maintained, the relatively low shuttle prices

encouraged a number of businesses to enter into space-based initiatives in the first

place, i l

Given its stated support (not to mention all of its legislative and administrative

activity) for the commercial launch industry, it seems somewhat surprising that the White

House chose to side with NASA. In a memo to DOT Secretary Dole, Robert McFarlane,

the president's Assistant for National Security Affairs, stated that "we must proceed
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prudentlyandcautiouslyin resolvingthis issue.''_2It cited theproblemof intemational

competitiveness,aswell astheneedto preservethe"uniqueattributes"of theshuttle.

Thus,in August1984,theAdministrationissuedanewNationalSpaceStrategy

allowingNASA to postponeimplementingafull-cost recoverypricingstructurefor the

shuttleuntil October1, 1988(i.e.,thebeginningof FY 1989).13In anotherNational

SecurityDecisionDirective issuedthefollowing July, thepost-1988minimumpricewas

setat$74million (1982dollars),14a figurethatmanyin DOT felt wasstill too low

(relativeto theshuttle'sactualcost).15Nevertheless,thematterwasapparentlysettled.It

would,however,be reopenedin anunexpectedandtragicfashionsix monthslaterwith

thelaunchof thespaceshuttleChallenger (see below).

A Private Space Station?

Although easily the most visible, shuttle pricing was by no means the only

instance where policymakers began to regard a major NASA program as a barrier to free

enterprise. Less than two years after the STS controversy, a similar type of dispute

erupted between the agency, the rest of the administration, and some influential members

of Congress, this time over what NASA viewed as its most important project, the space

station.

In 1984, Space Industries Incorporated, a Houston-based firm (headed by Maxime

Faget, a retired NASA employee who had developed the original concept for Project

Mercury), approached the government with a plan to build the Industrial Space Facility, a

so-called "industrial park in space. ''!6 SII planned to lease space on the ISF to private

companies and the federal government to conduct long-range experiments in such areas
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aslow-gravitymaterialsprocessing.17Unlike NASA's futurespacestation,which wasto

becontinuouslyoccupied,theISFwasonly to be "humantended":shuttleastronauts

wouldvisit it two or threetimesayearto replaceexperimentsandconductroutine

maintenance.Day-to-dayoperationof thefacility wouldbemanagedby robotsand

computers.Its total costwasestimatedat $700million, andtheexpectedalaunchdate

waslate 1991(i.e., threeyearsearlierthanPresidentReagan's"within a decade"deadline

for thespacestation).

Thefollowing year,NASA signedanagreementwith SII wherebytheagency

wouldprovidethecompanywith threeshuttleflightsoncredit.OnceSII began

generatingincome,it wouldpayNASA 12percentof its grossrevenuesuntil theoriginal

transportationcostswerepaidoff. It wouldthencontractfor shuttleserviceslike any

othercommercialcustomer.

At thetime, thearrangementseemedideally suitedto thenew,"business-

oriented"wayNASA wasnow trying to conductitself. Moreover,by providingsupport

for afledgling privatecompany,it wasalsocreatingstill morecustomersfor thespace

shuttle.It is thereforehardlysurprisingthattheprojectreceivedagreatof supportinside

theagency.A "Microgravity MaterialsScienceAssessmentTaskForce"of June1987

(chairedby Dr. BonnieDunbar,ashuttleastronaut),for example,notedthatNASA had

traditionallypaidtoo little attentionto space-basedmaterialsresearch.Anotherreport,

from six of NASA's Centers for the Commercial Development of Space (see last

chapter), described a number of microgravity experiments they would wish to pursue on a

facility like the ISF._8
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Unfortunately,despiteall of theseendorsements,theventuresoonraninto

trouble.First, SII hadseriouslyoverestimatedtheshort-runcommercialappealof

microgravitymaterialsprocessing.Although theideaof makingnew (or better)products

in space---crystals,pharmaceuticals,metals,etc.--hasalwayssoundedattractivein

principle,thedevelopmentof anactualmarkethasbeensluggishat best.Thecompany

soonreachedtheconclusionthatthemarketwouldnot "mature"until at least1995.19In

addition,the Challenger explosion and subsequent grounding of the U.S. shuttle fleet

made some potential investors and users nervous: how could the company guarantee that

customers would have regular access to the facility? As a result, by 1987 SII had lost one

major client (McDonnell Douglas) and had managed to raise only $30 million, less than

10 percent of the amount required. 2°

In the fall of 1987, the company approached NASA 21 again, this time with a

proposal that the agency become a sort of "anchor tenant" on the ISF. Under this

arrangement, NASA would lease around 70 percent of the facility, at a cost of $140

million per year, for five years. 22 The federal govemment's involvement with the

program--not to mention the five years of guaranteed income--would help the company

raise the capital it needed to build the facility, and would also help reassure the

company's anxious customer base.

For NASA, however, such an invitation could hardly have come at a worse time.

Although its space station program had received a strong endorsement from President

Reagan in 1984, members of Congress, particularly some of the more influential

committee chairs, were far more skeptical. 23 Ever since it had first been proposed, for

example, Representative Edward Boland, chair of the House Appropriations
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subcommitteethatoversawtheNASA budget,hadpushedfor a(relatively) smallerand

simplerfacility thantheagencywasproposing.Arguing (correctly,asit turnedout) that

thepermanentlyoccupiedstationwouldcostfar morethan$8-9billion, asthePresident

hadclaimed,Bolandclaimedthatautomatedplatformsanda"man-tended"laboratory

couldperform80percentof themissionsproposedfor thefull stationat 15-20percentof

its cost. 24

Against this backdrop, NASA officials were not enthusiastic (to say the least)

about a private company touting a smaller and cheaper version of one of its largest

programs. They were right to be concerned: Congress was just then considering the

agency's FY 1988 budget request, which asked for $767 million for the space station,

more than the total estimated cost of the ISF. Not surprisingly, a number of station

opponents, including Boland, Congressman Bill Green (the ranking Republican on

Boland's subcommittee), and Senator William Proxmire (a longstanding critic of

expensive space projects), found the facility very attractive indeed. Thus, in the FY 1988

continuing budget resolution, Congress ordered that $25 million of NASA's station

budget (which had already been cut nearly in half from that requested, to $387 million)

be set aside as a "placeholder" on the ISF. The resolution also directed NASA "to

conclude a satisfactory funding arrangement that will lead to a workable leased ISF

vehicle in the 1991/1992 timeframe. ''25

NASA, as might be expected, vigorously opposed this move. Although few in the

agency would say so publicly, it was widely reported that the biggest fear was that ISF

would ultimately weaken political support for the larger space station. 26 Officially,

however, the agency took the position that it had no "identified needs that would justify a



Chapter8:

majorcommitmentto usetheISFcapability.''27Ironically, for atime it appearedas

thoughthis line of argumentwouldproduceexactlytheeffectNASA wishedto avoid:

manysawit asundercuttingtheargumentfor thespacestation.

In anangryjoint responseto NASA's "no identifiedneeds"statement,for

example,SenatorProxmire,alongwith CongressmenBolandandGreen,notedthat

11

Suchastatementseemsto suggestthat... NASA hasno

requirementsfor microgravityresearch--andthatcausesus

to questionthepurposeof building aspacestation.28

In orderto makesurethatit took theISFproposalseriously,theCongressmenstatetheir

intentionto withhold $90million of stationdevelopmentfunding"until theseissuesare

settled.''29

Oneespeciallyinterestingpoint aboutthis letter is its observationthat"[o]ften it

appearsthatthereis anelementwithin NASA which is only interestedin buildinga

permanently-manned[sic] spacestation,"withoutregardfor whetherthis"resultsin a

spacestationthathaslittle orno resourcesavailablefor actualexperiments.''3°Thus,like

RepresentativeZschau'sclaim four yearsearlieraboutNASA's "eagerness"to find

justificationsfor theshuttle,theCongressmenappearedto believe(again,notwithout

reason)thattheagencywaspursuinganagendaof its own.

While Congress'supportfor theprivatefacility appearsto havebeenbasedupon

economics,manyseniorAdministrationofficials tendedto view themattersomewhat

moreideologically.In languagethatwould fit perfectlywith anyprivatizationinitiative,

for example,CommerceSecretaryWilliam Verity expressedhis strongsupportfor

leasingspaceon theISF:
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By buyingservices,thegovernmentwill maketheprivate

sectorresponsiblefor design,financing,development,and

operation.This reformwill savethegovernmentmoney,

reducetheamountof fundingit mustsupplyup-frontand

shift therisk of costoverrunsto theprivatesector.31

GreggFawkes,directorof DOC's Office of CommercialSpace,wasmoreadamant,as

well asmoredirectlycritical of NASA. As hesawit, theagencywassimplytrying to

maintainits "monopolycontrol" of space.3a

Verity soonbroughttheISFissueto theWhite HouseEconomicPolicy Council,

oneof theReagan-eracross-Cabinetorganizationsdescribedin theprecedingchapter.He

wasableto persuadeotherEPCmembers,suchasTreasurySecretaryJamesBakerand

TransportationSecretaryJamesBurnleyto supporttheanchor-tenantproposal.As hehad

attemptedwith theCongress,NASA AdministratorFletcherarguedthattheagencyhad

"no requirementsfor theparticularcapabilitythatISF isproposing.''33OnJanuary7,

1988,however,theCouncilvotedto recommendto thePresidentthatNASA makea

commitmentto SII to leasespaceon theISF.34

Thus, the Administration's new National Space Policy, issued on February 11

(see below), announced that the federal government would indeed become the "'anchor

tenant' in an orbiting research facility suitable for research and commercial

manufacturing that is financed, constructed, and operated by the private sector." The

contract was to be awarded that summer, with "services available to the government no

later then the end of 1993. "35
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NASA was,however,ableto gaintwo concessions.First,unlike the$25million

"down payment"of thepreviousyear,the leasemoneywasnot to comeoutof its budget

(thePresident'sdirectivecalledfor thefacility to beusedby "variousFederalagencies

with interestin microgravityresearch"36).Second,theagencyconvincedthe

Administrationthatthechoiceof companyoughtto beopento competitivebidding,rather

thansimply issueasole-sourcecontractto SII. ThenameIndustrialSpaceFacilitywas

dropped,andfrom this point forwardtheprojectbecameknownastheCommercially

DevelopedSpaceFacility.OnemonthafterthePresident'sannouncement,the

Administration had drafted a request for proposals and was "ready to get the process under

way. ',37

This, as it turned out, was the program's high-water mark. Despite its earlier

endorsement by a few of their colleagues, some Senators--most notably Ernest Hollings,

chairman of the Committee on Commerce, Science, and Transportation, and Donald

Riegle, chairman of the Subcommittee on Science, Technology, and Space--had serious

misgivings about CDSF and the process surrounding it. They urged delaying release of

the RFP until a more thorough study of the whole project could be made. 38 Although

more sharply divided, the House Subcommittee on Space and Aeronautics also had

concerns. 39 In May, four Senators--Hollings and Riegle, joined by ranking Republican

members John C. Danforth and Larry Pressler--ordered that the project be delayed

pending an independent study by the National Academy of Sciences. 4° That report,

released in March 1989, concluded that there would be no real need for such a facility

until at least the late 1990s, by which time, it was assumed, the space station would be
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completed. 41 Combined with the change in administration (George Bush had never

commented about the project), this effectively killed the CDSF.

Can NASA Run a Business?

It is, of course, possible to argue (as at least some observers did at the time4Z), that

by requiring NASA and other federal agencies to lease space on the ISF/CDSF, the

Administration was violating its own (often-stated) restriction on public subsidies to

private space companies. 43 Nevertheless, the most common descriptions of the episode

were that of NASA opposing the small start-up company, fighting to block SII's project

primarily in order to preserve its big-budget project. Combined with the earlier

controversy over STS pricing, an image was beginning to emerge (fairly or not) that the

agency was fundamentally "anti-business."

Even in instances where NASA was sincerely (from its own perspective) trying to

help the commercial space sector. A 1989 IEEE report, for example, accused the Office

of Commercial Programs of "meddling" in matters that ought to be left solely to private

business, and of viewing itself (rather than the financial or capital markets) as the

"fundamental 'economic filter' in the space commercialization decision-making

process. ''44 According to the report, the Office's attitudes raised

[t]he disturbing question of whether or not NASA really

understands how entrepreneurial elements of the United

States free enterprise system actually go about the creation

of new private sector businesses, and the truly useful, but



sharplylimited, role whichthefederalgovernmentcanplay

therein.45
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A similarsentimentwasexpressedby DOC's GreggFawkes,who during theISF debate

commentedthatNASA did not"understandwhat 'commercial'meansin space,and

wouldn't like it if theydid.''46

Thisassessmentof theagencyandit properrole in theareaof spacecommerceis

clearlyevidentin therevisedNationalSpacePolicy.Like its predecessors,thedocument

reaffirmsU.S.governmentsupportfor a"separate,non-governmentalcommercial

sector.''47This time, however,the languageis morepreciseandthetoneabit more

pointed:

...the UnitedStatesgovernmentshallnot precludeor deter

thecontinuingdevelopmentof aseparate,non-

governmentalCommercialSpaceSector.... Governmental

SpaceSectors[sic] shallpurchasecommerciallyavailable

spacegoodsandservicesto thefullestextentfeasible,and

shallnot Conductactivitieswith potentialcommercial

applicationthatprecludeor deterCommercialSectorspace

activitiesexceptfor nationalsecurityor public safety

reasons.CommercialSectorspaceactivitieswill be

supervisedandregulatedonly to theextentrequiredby law,

nationalsecurity,internationalobligations,andpublic

safety.48

Thebusinessof NASA, it seems,wasnotbusiness.



TECHNICAL PROBLEMS
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At the same time this discussion was taking place, the agency was struggling with

an unusual number of highly visible technical setbacks, ranging from the merely

annoying to the catastrophic. Taken together, these mishaps and failures not only severely

damaged NASA's reputation but were, in at least one case directly responsible for a

major and far-reaching change in U.S. space policy.

Challenger and its Aftermath

Obviously, the most serious of these events was the loss of the space shuttle

Challenger on January 28, 1996. Just 73 seconds after liftoff, the spacecraft exploded in a

massive ball of flame, completely destroying the orbiter and killing all seven astronauts.

Subsequent investigation by NASA and an external commission revealed that the

accident had been caused by the failure of an O-shaped gasket meant to seal the joints

between the different sections of the solid rocket boosters that help lift the shuttle into

orbit. The chilly January weather (temperature at lift-off was only 36 degrees Fahrenheit,

and during the previous evening had dropped into the high 20's) had partially frozen the

rubber gasket, leaving it unable to expand and form a proper seal. The escaping hot

gasses ignited the fuel in the shuttle's external tank, resulting in the explosion. 49

Amid the shock and grief, numerous accusations and recriminations were heaped

upon NASA. Even before the first shuttle flight, critics had argued that the Space

Transportation System was technically suspect, economically inefficient, and perhaps

even downright dangerous. 5° The successful launch of Columbia in 1981 slowed, but did
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not fully stop,the questions and criticism. 51 The general view of the shuttle's detractors

was that, for purely political reasons (create work for itself, continue the uneconomical

human spaceflight program, etc.), NASA had committed itself--and, since STS was to

serve as the only U.S. launch system, the entire nation--to a fatally flawed technology. 52

To many, Challenger was the tangible--and tragic--proof of what they had been saying

all along.

Interestingly, it did not appear that NASA suffered a loss of political support

because of the accident--at least not directly. President Reagan, for one, continued to

spea k of the agency (shuttle and all) in typically lofty terms. In fact, there were times that

he even made it appear that accidents like Challenger were only to be expected, a normal

and accepted part of exploring space:

They [astronauts] know that exploration has its risks. They

know that with adventure, goes danger. They all know this,

but they also know something far more important:

something about the spirit and sense of joy that have kept

man reaching through the ages to grasp for the limits of his

universe and beyond that, despite hardships and peril. 53

Perhaps more significant was the fact that Reagan still supported NASA, at least

up to a point. Seven months after the accident, the President declared:

NASA and the shuttles will continue to lead the way,

breaking new ground, pioneering new technology, pushing

back the frontiers .... NASA will keep America on the

leading edge of change. 54
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Moreover,this supportseemedto translateinto actualpolicy: theAdministration

continuedto supportthespacestation,55andit approvedthepurchaseof anorbiterto

replaceChallenger (the Endeavor).

Nevertheless, the accident did have a major impact on the agency, one far greater

than was generally recognized at the time. First, it accomplished what all of the

arguments from the Office of Management and Budget, the Department of

Transportation, and several members of Congress could not: it got NASA out of the

commercial launch business. In October 1986, the President issued an order that, with a

few minor exceptions, "NASA shall no longer provide launch services for commercial

and foreign payloads. ''56

This new policy, which in effect invalidated NSDDs 42, 144, and 181, was almost

certainly directly responsible for the rapid growth of the commercial launch industry.

With NASA--and its subsidized shuttle rates---out of the way, the number of private

launches grew rapidly, from 2 in 1989 to 22 in 1998 (for a total of 106 over the 9-year

period). 57 Total revenues for the industry were projected to reach $1.3 billion in 1990.

Moreover, NASA's prediction that the removal of the shuttle from the marketplace would

benefit Arianne more than U.S. industry turned out to be incorrect, at least in the long

run. In 1998, for example, American companies conducted 47 percent of all commercial

launches worldwide, compared to Arianespace's 25 percent (Russia was third with 14

percent). 58

Clearly, the growth of this industry was also aided by another of the

Administration's post-Challenger decisions. The 1988 Space Policy directed all federal

agencies to "procure existing and future required expendable launch services directly
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from the private sector to the fullest extent possible. ''59 Within a few years, virtually all

government satellite launches, including most of NASA's 6° (and even DOD's), were

being conducted by private companies. In effect, this decision changed the federal

government from the industry's biggest competitor into one its major clients. 6j Thus,

while no one would ever regard Challenger as anything less than a terrible national

tragedy, it did represent a sort of victory--after their apparent defeat with NSDD- 181-

for the pro-business segment of the space community, moving U.S. space policy

precisely in the direction they had advocated throughout 1983 and 1984. 62

Second, the accident--and the subsequent grounding of the entire shuttle fleet--

vividly demonstrated the danger of relying upon a single launch system. The Department

of Defense was particularly alarmed at the prospect of having no access to space for an

extended period. Accordingly, the National Space Policy recognized the need for "U.S.

space transportation systems that provide sufficient resiliency to allow continued

operation, despite the failure of a single system. ''63 Thus, in a move somewhat parallel to

the rise of the commercial launch sector, the Pentagon began once again to procure and

operate expendable launch vehicles. 64 Even after the shuttle began operating again in

1988, major military payloads (which would probably still have been permitted to use the

system even under the new guidelines) virtually disappeared from its manifest. 65

In short, by 1988, STS had lost all of its business and military customers. Despite

its return to flight status, the addition of a replacement orbiter, and even the President's

strong endorsement, the largest NASA program since Apollo had no assigned role to play

in either of the nation's primary space activities. Combined with the removal of
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commercial activity from the space station (see below), 66 NASA was finding itself

increasingly removed from the new direction the space program was taking.

Spiraling Costs, Dwindling Performance

Even before the Challenger accident, it was clear that STS could not live up to

NASA's ambitious vision of a decade earlier. The agency had predicted at least 2 shuttle

flights per month by the mid-1980s; in 1985, its last full year of operation (pre-

Challenger) there were only 6, and only 24 total over the five-year period. 67 During the

1970s, NASA had promised that shuttle flights would be economical, costing as little as

$400 per pound. By the mid-1980s, however, some estimates put the costs of a launch at

more than $400 million, or around $10,000 per pound. 6s

Similar problems confronted the space station. At the time Reagan approved the

program, NASA had estimated that facility would cost around $8 billion over a decade. 69

By 1990, after a seemingly endless series of redesigns and "rescopings, ''7° that figure had

reason to $30 billion, and some sources were predicting that the total price (including

operating costs) would reach as high as $120 billion. 71 Moreover, even as it was

becoming more expensive, the station's capabilities were being scaled back. Originally

envisioned as a series of laboratories supporting a wide range of scientific and

commercial activity (astronomical and earth observation, research in biology and

medicine, materials processing), as well as (eventually) a docking port for further human

expeditions into space, by the end of the 1980s, NASA had steadily whittled its

objectives down to one, biomedical research. 72 In effect, critics claimed, astronauts would

be permanently stationed in space simply to make observations about themselves. 73
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The selection of the station's primary mission is significant. Chapter 7 noted that

although NASA had been touting the commercial value of a space station, its primar-y

objective had been to create a permanent human habitat in space (hence its continued

characterization of the project as "the next logical step"74). Such a facility was necessary,

many space enthusiasts felt, to prepare for long-duration missions like a human

expedition to Mars. 75 If this could be done in a way that also accomplished the

Administration's objectives, so much the better. Rising costs and mounting technical

problems, however, required that some of the station's functions be scrapped, and it is

hardly surprising that NASA chose to preserve the one relating to its highest priority.

That decision, of course, did little to endear the project to policymakers (as seen, for

example, in the debate over ISF).

Cost increases and technical failures were by no means limited to these two

programs. NASA was highly embarrassed over the mis-aligned mirrors of its $2 billion

Hubble Space Telescope TM and the total loss of the $1 billion Mars Observer. 77 Although

neither was a commercial program (both were sponsored by the Office of Space Science),

their problems clearly contributed to the growing image of NASA as an agency in

disarray. As one critic put it, the nation's premier space organization was beginning to

look "silly. ''78

The problems of this period, however, go beyond simple embarrassment. The

types (and the frequency) of technical malfunctions and delays the agency was

experiencing during the 1980s were clearly figuring into the private sector's investment

decisions. As noted earlier, for example, the Challenger accident made it far more
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difficult for SpaceIndustriesIncorporatedto raisestart-upfundingfor theISF. A 1989

CongressionalBudgetOffice reportnotesthat

Theprivatesector'sreturnon its investmentwill inevitably

dependuponhavingassuredaccessto thepublic

infrastructure.This accessis not only constrainedby

governmentpolicy, butalsoby eventsunaffectedby policy

suchastechnicaldelaysor catastropheslike theChallenger

accident.If therecenthistoryof NASA infrastructure

efforts is anyguide,theschedulefor its newinitiativesis

likely to experiencedelayssimilar to thoseof thepast.79

In otherwords,setbackslike HubbleandtheMars Observer were simply one more

reason why NASA needed to be kept far away from commercial operations.

A New Definition, A New World

Of course, it is possible to argue that there is a bit of a double-standard operating

here. During the Apollo era, NASA certainly had its share of mishaps, failures, and even

fatalities. In fact, when comparing the success rates of earth-orbit launches during the

1960s (85 percent) with those of the 1980s (93 percent), it appears that the agency was

actually performing better than it had during its "glory days. ''8° Moreover, when adjusted

for inflation, NASA was spending far less money during the 1980s ($109 billion) than it

had twenty years earlier ($157 billion). 81 Such comparisons, however, only serve to

underscore the changes resulting from the change in the way space policy was defined.
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As chapter 2 noted, different "types" of public policy are often evaluated

according to different criteria. Thus, when considered as a sort of national security issue,

as it was during the height of the Cold War, political leaders and the public at large were

far more willing to accept high costs and relatively higher risks from the space program.

After all, as seen in chapter 4, some politicians were characterizing projects like Mercury

and Apollo as matters of "national survival" during the late 1950s and early 1960s.

One minor--albeit telling--episode of that era involves the treatment of the

chimpanzees that rode the first Mercury capsules into space. Writer Tom Wolfe has

suggested that some of these animals were actually abused if they did not cooperate with

researchers (in some cases, they were even beaten with rubber hoses). It is unimaginable

that such treatment would be tolerated today; indeed, under current guidelines governing

animal experimentation it would clearly be illegal. At the time, however, it was seen as a

perhaps regrettable (Wolfe states that the researchers did not see themselves as being

intentionally cruel) but necessary part of protecting the national interest. 82

Throughout the 1980s, civil space policy became increasingly identified with

commercial operations. This had the effect, first, of placing the program overall

somewhat lower down on the scale of national priorities. Although space exploration did

not become unimportant during this period, it was, in the Administration's view, less

important: making money is generally regarded as less critical than "national survival"

(and, as seen in the last chapter, Reagan was spending far more money on military space

applications).

A second, and somewhat related, result of this change was that NASA began to be

held to a standard that placed far more emphasis upon such factors as cost and efficiency
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thanit wasduringthe 1960s.Policymakersandthegeneralpublicmorewilling to "spare

noexpense"in thedriveto establishsupremacyover theSoviets,an ideathatEisenhower

fearedandtriedunsuccessfullyto avoid.In addition,duringtheearlydaysof spaceflight,

whenmuchof therelevanttechnologywasstill underdevelopment,publicofficials were

moreunderstandingof technicalmishapsandaccidents.83Towardtheendof Reagan's

secondterm,however,whenspaceflightseemedto havematuredto thepoint whereit

wasevenpossiblefor privatebusinessesto engagein it, technicalfailureson thepartof

thegovernmentprogram(notwithstandingthefact thatits objectiveswereoftenfar more

challenging)wereviewedmuchmorecritically.

Finally, by theendof the1980s,NASA wasoperatingin anenvironmentwhere

its presence--ifnot its veryexistence--wasincreasinglysuspect.UndertheReagan

Administration'snewpolicy definition, therole of governmenthadbeenchangedfrom

thatof adirect serviceprovider84to moreof a "facilitator," in whichtheprimarygoalwas

to helpothers move into space. As chapter 2 suggested, this new role required a rather

different type of organizational structure. For nearly twenty years, NASA--which had

been established (and organized) according to the Cold War definition of space policy--

had been struggling to carry out a new, service-based mission. The Reagan

Administration, with the support of the business community and free-market

conservatives generally, had chosen the somewhat more expedient path of simply

creating new agencies, such as those in DOT and DOC, to carry out its commercial

initiatives. Thus, by the end of Reagan's second term, a very large question loomed for

space advocates: what was NASA's purpose?
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For the most part, the transformation of space policy into an economic issue

continued--and, in some respects, even accelerated during the Presidency of George

Bush. Ten months after taking office, the Administration issued its own official statement

on space, NSD-30, which in many respects was mirrored Reagan's revised Space Policy

of January 1988. One of the major changes was purely organizational: a new National

Aeronautics and Space Council, chaired by Vice President Dan Quayle, replaced the

Reagan Administration's SIG (Space). 85

Any resemblance between this organization and that headed by Lyndon Johnson

during the early 1960s, however, was limited to the name. Its membership was more

diverse then the defense-heavy SIG (Space), consisting of the secretaries of state,

defense, treasury, commerce, and transportation, as well as the directors of the OMB and

the CIA, the president's chief of staff and science advisor, and the NASA administrator.

Nevertheless, under Quayle, an economic (and social) conservative, the Space Council

generally adopted a strongly pro-business stance, on occasion even going so far as to seek

industry advice (and thus bypassing NASA) on matters of space policy. 86

To be sure, Bush--like Reagan--was a staunch supporter of the space station,

despite the fact that it was no longer viewed as a commercial facility. Unfortunately for

NASA, the project was facing increasing opposition in Congress, and was saved from

outright cancellation on a number of occasions only by direct White House lobbying. 87

Given the constant struggle to save its only major program, there was usually little

opportunity to address the larger question of the agency's overall mission.
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SEI: The Exception that Proves the Rule

For a few months in 1989 and 1990, however, it appeared that NASA's fortunes

were about to improve. In a speech at the National Air and Space Museum marking the

20 th anniversary of first moon landing--and with the Apollo 11 astronauts at his side,

President Bush unveiled his Space Exploration Initiative, a bold plan to retum the nation

to the moon and, eventually, to send humans to Mars. 88 Under this proposal, the U.S.

would set up a permanent research facility on the moon by 2000 and, using this base and

the space station, would launch an expedition to Mars sometime between 2010 and 2019.

The total cost of the venture was estimated at $500 billion over 20 years. 89

It is worth noting that, while Bush's National Space Policy, issued shortly after

the NASM address, does indeed call for a "long-range goal of expanding human presence

and activity beyond Earth orbit and into the solar system" and promises a forthcoming

"presidential decision on a focused program of manned exploration of the solar

system, ''9° this language actually comes, literally word-for-word, from Ronald Reagan's

Space Policy of 1988. 91 Unlike Reagan, however, who did not follow up this rather broad

language (which one observer has characterized as a "mild gesture" to NASA's Office of

Exploration 92) with any specific proposals, Bush was ready to be explicit. At the 1990

commencement ceremony at Texas A&M University, Bush declared that

Leadership in space takes more than just dollars. It also

takes a decision. And so, I'm announcing one today... I

believe that before Apollo celebrates the 50 th anniversary of



its landingon the moon, the American flag should be

planted on Mars. 93
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To space advocates, this was a dream come true. It had long been assumed in this

community (at NASA and elsewhere) that the only reason that the U.S. had not had a

"grand vision" for space after Apollo was the lack of just such a declaration, another

Apollo-like commitment. 94 At long last, it seemed, the wait for the required "presidential

leadership" had finally arrived. Moreover, unlike rocket launches or (according to ISF's

supporters) a space station, a lunar base and a Mars expedition were unquestionably

projects that only NASA--not some other government agency or private company---could

perform. Thus, SEI appeared to present the agency with a larger purpose, a mission, that

moved it out of the supporting (or, as some would have it, obstructionist) roles it had

been playing for the past few years.

Sadly for the enthusiasts, the dream faded quickly. Looking back, it seems safe to

say that one of the more remarkable aspects of the SEI experience was the general

indifference to the President's announcement. Particularly when compared to Kennedy's

"moon speech" or Reagan's call for a space station "within a decade"--both of which it

was clearly attempting to emulate95--Bush's proclamation seemed to hit the country with

a resounding thud.

This is not to say that the proposal was ignored altogether. Congressional

opponents immediately attacked it as a wasteful extravagance at a time of extreme budget

stringency. 96 Even the criticism, however, seemed somewhat muted. The fact is that,

although it was discussed in Congress and elsewhere, 97 it almost appears as though few
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Americanstook SEIvery seriously.Unlike thestormydebatesoverotherbig-budget

R&D programsof theperiod,suchastheSuperconductingSupercollider(or, for that

matter,thespacestation),Congressionalactionon themoon-Marsproject,took ona

ratherdetachedair. Its deathin thesummerof 1990wasnotmarkedby rancorous

speechesor aclosely-watchedfinal confrontationon thefloor of Congress(again,the

demiseof theSSCmakesatelling contrast98),but ratherby a sortof quiet fade-out. 99

The analysis presented in chapter 2 suggests that the primary reason the Space

Exploration Initiative possessed such an "unreal" quality was that it fell outside of any

accepted definition of space policy. Kennedy's lunar landing goal was cast--and widely

understood--as a direct challenge to a feared adversary. Similarly, the space station--at

least as it was originally conceived--fit (albeit imperfectly) into the Reagan

Administration's larger vision of encouraging space commerce (as well as Reagan's own

enthusiastic vision of America's destiny). Even the space shuttle, which was not unveiled

in a particularly dramatic fashion, was described in terms that conformed--if somewhat

vaguely (see chapter 6)--to some broadly accepted notion of the space program's

purpose.

This was clearly not the case with SEI. There does not appear to have been any

sort of effort to link it to national security policy (and it is difficult to imagine any public

official regarding such a connection as credible). Bush and Quayle both referred to it as

"an investment in America's future," but other administration officials, such as Science

Advisor D. Alan Bromley, specifically rejected classifying it as an economic or even an

R&D program:



Some... projects[like] theSpaceExplorationInitiative...

haveneverbeenprimarily scienceprojects,althoughfor

conveniencetheyareincludedwith R&D in thebudget.But

theyarejustified primarily on thebasisof considerations

suchasexploringphysicalfrontiers,increasing

appreciationof scienceandtechnology,maintaining

nationalleadershipin agivenarea,or takingtheinitial

stepsin agreathumanadventureandonly secondarilyon

their long-term(thoughquitecertain)contributionsto

scientific andtechnologicalprogress.To criticize themon

thegroundsthattheydonotadvancesciencesufficiently is

to fail to recognizetheirmultipleobjectives.100
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Oneof themorestriking featuresof this statementis how thereferenceto SEI's"multiple

objectives"--noneof themstatedspecifically--harkensbackto the"multiple

capabilities"(butnoclearmission)descriptionof thespaceshuttleduringthe 1970s(see

chapter6).

Finally, unlike Kennedy,Johnson,or Reagan,whosespaceproposalswereshaped

(for themostpart)by theirAdministrations'respectivelargerpolitical andideological

objectives,SEIdid notreadily lenditself to anysortof overall goal thatBushmighthave

setfor hispresidency._°_In short,lackinganygenerallyrecognizedpolicy definition that

couldconceivablycoverit, theSpaceExplorationInitiative cameacrossalmostasan

irrelevance,anideathatsimply did not"fit" Americanpolitical discourseof thelate

1980sandearly 1990s.
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THE GOLDIN AGE: THE END OF BUSINESS AS USUAL?

Although the Space Exploration Initiative, for all of its initial fanfare, ultimately

had little impact upon the program, another of Bush's decisions was to prove somewhat

more long-lasting. By the early 1990s, it had become clear that NASA's organizational

structure and procedures represented a serious impediment to its full participation in U.S.

space policy as it was now defined (although obviously no one used the term at the time).

Accordingly, in 1992 the President appointed a new Administrator, Daniel Goldin, who

promised to "shake up" the agency.

A former executive with the TRW corporation (as well as a former NASA

employee), Goldin immediately set out to change what he called the "organizational

culture" at NASA, largely by forcing it to adopt more of the practices--and the

attitudes--of private industry. He pushed, for example, for a greater reliance on newer,

more "cutting-edge" (and lower-cost) technologies. He sought to introduce the principles

of Total Quality Management (widely employed by many firms at the time) into the

organization, going so far at point as to appoint an associate administrator for

"continuous improvement." Finally, he moved the agency away from very large, so-

called "behemoth" space missions like the Mars Observer and the Galileo Jupiter and

Cassini Saturn probes, _°2 opting instead for a larger number of smaller, more focused

projects. The phrase "faster, better, cheaper" was to become a sort of mantra within the

agency.

Organizationally, NASA under Goldin began to contract out a greater share of its

work than ever before, including, ultimately, day-to-day operations of the space shuttle.
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This, in turn, ledto asignificantdownsizingof its permanentstaff.Thenumberof

employees(excludingcontractorpersonnel)fell from approximately25,000in FY 1993

to 20,000in FY 1995.1°3Efforts to consolidateor evenclosesomeof theagency'sfield

centers,however,wereforestalledby heavyCongressionalopposition.As with anymajor

facility (suchasamilitary base),which usuallyrepresentsignificantsourcesof economic

activity andemploymentin individualCongressionaldistricts,electedofficials almost

alwaysactquickly to protectthesefacilities.

Thepolitical controversyover thefield centersunderscoresa seriousproblem

with respectto Goldin's reforms,namelythathewasnot--and, undertheAmerican

political system,couldnotbe--completely in control of hisagenda.It is significant,for

example,thatalmostall of histechnicalinitiatives relateto spacesciencemissions,which

generallydonot receivemuchlegislativeor presidentialscrutiny.Evenif hehadbeen

inclinedto makeanymajordecisionsonNASA's largerprojects,suchastheshuttleand

thespacestation(which,notcoincidentally,areassociatedwith humanspaceflight), he

wouldalmostcertainlyhavehadto seeksomesortof approvalfrom theadministration

and/orCongress.

To makemattersworse,anagencylike NASA mustfaceother,non-political

limitationsaswell. Throughout1999,it encountereda seriesof technicalproblems,some

of whichraisedseriousquestionsaboutGoldin's "faster,better,cheaper"approach.First,

in thebeginningof thesummer,theentireshuttlefleetwasgroundeddueto faulty wiring.

Then,in June,theMarsClimateOrbiterwaslostjust asit wasaboutto enterMartian

orbit. Subsequentinvestigationrevealedthattheproblemresultedfrom afailure to

convertall of themetricmeasurementsin theOrbiter's navigationdata.l°4Finally, in
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December,theMarsPolarLandercrashedon theMartiansurfacedueto whatwas

believedto beaproblemin thespacecraft'ssoftware.1°5Criticsbeganto pointout thatthe

failuresof theproberevealthedeficiencyof relying soheavilyon lower-cost,but largely

untried,technology.

Overall,Goldin's tenureatNASA clearlydemonstratesthelimits of "internal

reform" asananswerto theagency'sproblems.In particular,noamountof internal

restructuring,evenif successful,canby itself really addressthequestionof NASA's

purpose. As James Webb noted a generation earlier (see chapter 6), that answer must

come from higher up.

POLITICAL CHANGE, POLICY INERTIA

In politics, the clearest indicator that a major policy shift has acquired some

degree of permanence is how well it endures from one presidential administration to the

next, particularly when that transition involves a change in political party. As a fellow

Republican, it is hardly surprising that George Bush retained much of Ronald Reagan's

overall approach to space policy. What is surprising is the extent to which that approach

was accepted, and even furthered, by Bush's successor.

Despite the fact that Democratic President Bill Clinton was far less hostile to

government programs--and, for the most part, less overtly "pro-business"--than either of

his predecessors, his administration's official declarations on space continued to place a

high priority on business and commerce, often employing language virtually identical to

that of Reagan and Bush.
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Clinton's 1996NationalSpacePolicy, for example,notedthat "expandingU.S.

CommercialSpaceActivities will generateeconomicbenefitsfor theNation," and

provide"an increasingrangeof spacegoodsandservices."It calledfor the identification

andeliminationof "laws andregulationsthatunnecessarilyimpedecommercialspace

activities."As with similarReaganandBushdocuments,Clinton's SpacePolicy also

prohibits"useof directFederalsubsidies.''1°6

In his 1995SpaceTransportationPolicy, however,thePresidenttook the

privatizationof spaceonestepfurther.Theprimarypurposeof this documentwasto

begintheprocessof developingasuccessorto thespaceshuttle,whichby thattime had

beenin servicefor nearly 15years.Somepartsof thisdirectivesimply reaffirm such

post-Challengerpracticesaslimiting useof thespaceshuttleto missionsrequiring

"uniqueShuttlecapabilities,"directingthegovernmentto purchasecommerciallaunch

services"to thefullestextentfeasible,"andproscribingpractices"that precludeor deter

commercialspaceactivities.''_°7Thedirectivepartscompanywith similardocuments

from theReaganandBushyears,however,in its approachto developinganewlaunch

vehicle:

It is envisionedthattheprivatesectorcouldhavea

significantrole in managingthedevelopmentandoperation

of anewreusablespacetransportationsystem.In

anticipationof thisrole,NASA shallactivelyinvolve the

privatesectorin planningandevaluatingits launch

technologyactivities.1°8
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Finally, in aremarkabledeparturefrom pastpractice,thedirectivecalls for the federal

governmentto encourageprivatesectorfinancing of any new launch system. 1o9

This move toward still greater reliance on industry reflects not only the ongoing

change in policy (see below), but was also a testimony to the growing dominance of the

commercial space sector. In 1999, the total amount spent on space activities by private

firms (world-wide) exceeded total government expenditures for the first time ever.

Moreover, public budgets for space were declining in every space-faring country except

India._t° Clearly, a major transition in the conduct of global space policy was taking

place.

Of course, proponents of Reagan/Bush-era space policy might well argue that

increasing business' role in space is such an inherently good idea that even a Democrat

like Bill Clinton had to accept it. The more likely explanation, however, is that Clinton's

approach to the program represented a passive acceptance of his predecessors policies,

rather than an active endorsement. Unlike Reagan or Bush, Clinton seemed to take little

interest in the space program. He made relatively few public statements about space

during his eight years in office, and except for his National Space Transportation

Policy, ltl put forward no proposals for any new projects. By 1998, NASA's budget was

nearly $3 billion less than when Clinton took office (interestingly, space spending in the

Department of Commerce went up by more than 20 percent over the same period), x12

The most revealing factor, however, was the way in which the Clinton White

House organized its space policy. Rather than creating a central coordinating body like

SIG (Space) or the National Aeronautics and Space Council, the Clinton Administration

relegated space decisionmaking to the National Science and Technology Council, a
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departmentof theWhite HouseOfficeof ScienceandTechnologyPolicy. This hadthe

effectof notonly movingspacepolicy somewhatlower in thehierarchyof theexecutive

branch,but--since NSTC's role is to coordinateall federalR&D policies---ofalso

ensuringthat it would receivelessspecialattentionthanbefore.

Ironically, all of thiswasoccurringin anadministrationthatactively soughtto

involve thefederalgovernmentin technologicaldevelopmentgenerally.By thetime

Clintonenteredoffice, thepracticeof public-privateR&D collaboration--primarily by

meansof formal cooperativeresearchanddevelopmentagreements(CRADAs)--was

alreadywell-established.113In keepingwith theconservativeview abouttherole of

government(seepreviouschapter),however,thesehadbeenlimited to so-called

"precompetitive"technologiesor (moreoften) to thosewith directdefenseapplication.

Any commercialapplicationsthatmight "spin off" from this activitywerewelcomed,but

theywereneverconsideredto be its primarypurpose.114

Fromthebeginning,Clintonofficials took avery differentview of the federalrole

in R&D. Onemonthaftertakingoffice, theadministrationdeclaredthat

We cannotrelyon theserendipitousapplicationof defense

technologyto theprivatesector.We mustaimdirectly at

thesenewchallengesandfocusour effortson thenew

opportunitiesbeforeus,recognizingthatgovernmentcan

play akey rolehelpingprivatefirms developandprofit

from innovation.l_5

Not surprisingly,thenumberof CRADAs--in areasrangingfrom automobilesto

computersto textiles--jumpedfrom 29in 1991to 90 in 1993._!6Ill addition,Clinton
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boostedfundingfor theAdvancedTechnologyProgram(whichhadactuallybeencreated

duringtheBushadministration),anagencyin theDepartmentthatprovidesfederal

fundingfor privatecompaniespursuingparticularlyexpensiveor high-riskR&D._17

Thefact thatsucha"pro-technology"presidentwould (relativelyspeaking)

neglectNASA andits programssuggeststhathewasnot inclinedto definespaceasa

technologyissue.WhereasReaganofficials identified spacepolicy asanintegralpart of

their largerpolitical aims(particularlywith regardto economicprivatizationandnational

defense)early on, theClintonadministrationneverseemedto makesuchaconnection.

NEW ACTORS AND A (SMALL) REDEFINITION

This does not mean, however, that the program was neglected entirely. In 1994,

the Republican Party captured control of the U.S. House of Representatives for the first

time in forty years. 118The new Chairs of the relevant committees and subcommittees--

most notably Robert Walker, Chair of the Science Committee and James Sensenbrenner,

Chair of the Subcommittee on Space and Aeronautics--were staunch supporters of the

space commercialization initiatives begun during the Reagan Administration.ll9 Their

enthusiasm, combined with the relative indifference of the White House, meant that, by

the end of the decade, Congress had become more influential in space policy than any

time since the late 1950s and early 1960s.

Still, to a limited degree, the Clinton Administration was responsible for a minor

redefinition of one part of the space program. In late 1993, the U.S. invited the new

Russian government to participate in the space station program--renamed the
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InternationalSpaceStation--joining Japan,Canada,andthemembersof theEuropean

SpaceAgency.Ostensibly,thiswasdonein orderto takeadvantageof thevast

experiencein stationoperationsandlong-durationspacemissionsthatdevelopedin the

Sovietprogram.120It soonbecameclear,however,thattheAdministrationhadan

additionalreasonfor supportingRussianinvolvement.

Thetransitionto political democracyanda marketeconomyin theformerUSSR

wasnotgoingwell. Thesubstantialeconomicdislocationsbroughtaboutthroughthe

dismantlingof thestateplanningapparatusandstateownershipof majorindustries

(whichwerealreadyfar lessefficient thantheirWesterncounterparts)hadimposed

severefinancialhardshipon muchof thepopulation.Not surprisingly,thegovernment

foundthatit couldnotpossiblyafford thesortof spaceprogramthathadenjoyedsucha

highly privilegedpositionundertheSovietsystem.12xUnderthearrangementwith

NASA, Russianfirms wereto build andlaunchseveralof theISSmodules,paidfor in

part (in largepart,asit wasto turn out)by theU.S.From theadministration'spoint of

view, this wouldallow theUnitedStatesto supporttheRussianeconomictransition(a

sortof "backdoor" foreignaid) andkeepits scientistsandengineersgainfully employed

(asopposedto offering their servicesto aterroristorganizationor acountrylike North

Koreaor Iraq).In otherwords,Clinton officials hadcometo view (and,in effect,

redefine)ISSasaninstrumentof their foreignpolicy.

Whetherthis approachwill succeedin revitalizing theRussianeconomyremains

to beseen(theresultsto datehavenotbeenencouraging_22).As a space policy, however,

the Administration's strategy had significant drawbacks. Already seriously behind

schedule (Reagan had originally called for it to be operational "within a decade," i.e., by
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1994),thestationprogramwasthrownevenfurtherbehind,largelydueto theRussian

involvement.Thedelaysprovednotonly costly (subsidiesto theRussianSpaceAgency

greatlyexceededtheinitial estimates),but in atleastonecaseposeda seriousthreatto

theprojectitself.

By early 1999,theRussian-builtZvezda module--a vital component which, in

addition to providing habitation space for the crew was to be the station's primary source

of propulsion and attitude control--was still not ready for launch. _23Without this module,

there would be no way to keep the station elements launched the previous year in their

proper orbit. NASA was forced to ask Congress for additional funding to develop an

Interim Control Module as a temporary substitute. Needless to say, the Republican

Congressional leadership, which had long been critical of the Clinton approach, was not

at all pleased. 124

This, once again, underscores the problems that arise when policymakers adopt

differing definitions of an issue. Viewing Russian participation as a foreign relations

problem, the Administration seems more willing to accept the delays (and, since the

conduct of foreign affairs is generally seen as a presidential prerogative, less inclined to

accept Congressional "interference") than the Space and Aeronautics Subcommittee,

which, naturally enough, sees it as matter of space policy. How this conflict is ultimately

resolved may depend upon the outcome of the 2000 elections.

CONCLUSION

By the end of the 1990s, there were clear signs that the sense of direction

imparted to U.S. space efforts by the redefinition fifteen years earlier was beginning to
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unravel.Thefirst indicationof thiswastheill-fated SpaceExplorationInitiative, which

raisedseriousquestionsasto howPresidentBushwasdefining spacepolicy (or if he

evenhadsuchadefinition in mind).Mattersdid not improveduring the 1990s,with a

presidentwhosevision of theprogram--to theextentthathehadone--differed

considerablyfrom thatof theCongressionalleadership.Meanwhile,NASA did little to

helpitself, endingthedecadewith aseriesof highly visible (andexpensive)technical

failures.

Thefundamentalproblemhere,whichhadbeenquietly smolderingsince

Reagan'ssecondterm,wasthegrowingseparationbetweenspace policy and NASA

policy. As chapter 7 noted, the dominant thrust of the Reagan redefinition---defense and

commercialization--left no clear role for NASA. This fact had been partially obscured by

proposals like the space station, which seemed, at least initially, to fit into the prevailing

definition, while at the same time providing substantial work for the space agency.

As the 1990s drew to a close, however, NASA's position seemed increasingly

precarious. Within the growing number of space policy stakeholders---executive branch

officials, members of Congress, industry leaders, the scientific community, etc.m

whatever consensus there had been about the NASA's purpose (that is to say, its mission)

was virtually non-existent. For an agency with a multi-billion dollar budget, this is not a

particularly safe place to be.
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CONTESTED GROUND:

THE HISTORICAL DEBATE OVER NASA'S MISSION

PART HI: SECOND MISSION?

CHAPTER 9:

CONCLUDING THOUGHTS

The preceding analysis does not necessarily lead to a single conclusion. It does,

however, provide the basis for a number of observations concerning the place of NASA

within federal science and technology policy, the agency's future, and the overall status of

the U.S. space program at the beginning of the 21 st century. It is also possible to make one

or two recommendations along the way, as well.

DEFENSE CONVERSION REDUX

Almost everyone involved--policymakers, scientists, members of the academic

community, and the mass media--agrees that the end of the Cold War in the early 1990s

represented a major turning point in the history of U.S. R&D policy. With the collapse of

the Soviet Union, the major American science- and technology-based organizations were

faced with 2 major challenges: (1) moving beyond the traditional national security

justifications for federal sponsorship of their programs, and (2) reorienting those

programs to accommodate such new demands as economic growth and U.S. industrial

competitiveness. Thus, the 1990s saw a number of major initiatives to develop new

missions for the national laboratories, encourage the Defense Advanced Research
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ProjectsAgencyto developmore"dual use"technologies,andgenerallyto "convert"

defense-basedR&D institutionsintoenterprisesmorecompatiblewith thecivilian global

economy.Along theway, theseeffortshavegeneratedhundredsof books,articles,

governmentreports,Congressionalhearingsandscholarlyconferences,_almostall of

whichassume(at leastimplicitly) thatthisproblemis abrandnewone.

To NASA andits supporters,however,the issue(althoughnot thefanfare)ought

to look quite familiar. As theprecedingchaptershaveshown,theexperienceof thespace

agencyfrom the 1970sforwardrepresentsanexample,notjust of ananalogoussituation,

but of the very same phenomenon, z During the late 1950s and most of the 1960s, NASA

was just as deeply involved in "fighting" the Soviets as was DARPA or Los Alamos,

Lawrence Livermore, or Sandia national laboratories. Unlike those institutions, however,

it was (in the words of chapter 6) "retired" from the Cold War long before the conflict

was over. In addition, virtually every strategy that has been proposed for (and, in some

cases, enacted by) the defense establishment has already been tried by NASA sometime

during the past 25 years.

In other words, nearly a quarter century before defense conversion became a

"recognized" issue, NASA was itself forced to "find a new role" and to "justify its

existence" on grounds other than competition with the USSR. In doing so (or, as some

see it, attempting to do so), it has provided an almost exact preview of what the national

laboratories and others would encounter during the 1990s. That this has not even been

generally recognized, let alone widely discussed, is almost as significant as the fact itself.

By 1991 (the year of the Soviet Union's collapse), the U.S. government had

already spent hundreds of billions of dollars developing the largest and most sophisticated
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R&D infrastructurein humanhistory.The30 nationallaboratoriesoverseenby the

Departmentof Energy, 3 for example, employed more than 29,000 people in 16 states,

and had a combined annual budget of nearly $6 billion (they had spent more than $100

billion in just the preceding 20 years alone). Their estimated capital value was

approximately $30 billion. 4

Unfortunately (for them), their primary justification for their existence, the USSR,

was now gone. Although a fair amount of activity at the labs was devoted to basic

research (particularly in physics), almost half of their funding went to weapons

development. In fact, three of the larger laboratories--Los Alamos, Lawrence Livermore,

and Sandia--existed almost exclusively as weapons laboratories. Most policymakers felt

that, with the Cold War over, this was at least two too many. Even so, these were state-of-

the-art facilities, staffed by some of the most brilliant scientists in the world (58 Nobel

Prize-winners, according to DOES). Thus, the question quickly became, in the words of

one science policy specialist, "[h]ow can the vitality of these laboratories be sustained and

their capabilities put to the best use? ''6

Over the following decade, there emerged two major approaches for "using" the

U.S. Cold War R&D infrastructure. The more straightforward was direct "defense

conversion," following the Biblical adage to "beat their swords into plowshares" (or, as

one newspaper article colorfully put it, "bombs into bulldozers"7). This was, of course,

really only the option open (other than simply shutting down) to private firms that had

previously survived exclusively on DOD contracts, and large numbers of companies

attempted to convert their production lines from the manufacture and testing of military

hardware to the production of goods for commercial sale. 8
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For thenationallabs,"conversion"meant,using languagethatwill by now seem

quite familiar,finding "new missions."9Fromthestart,theyandtheir supportersin

Congressdeclaredthatthe labswereuniquelysuitedto servingtheneedsof thecivilian

economy:

Thebillions of dollarsinvestedin thenationallaboratories

haveproducedahostof uniquetools for research,including

...an impressiveinfrastructureof engineering,systems

managementandcomputationalhorsepower,not to mention

acadreof scientistsskilledin mission-directedresearch.

Nothingcouldbemorenaturalthan"leveraging"this

investmentto attackproblemsof importanceto U.S.

industry.10

Los Alamosproposedto transformitself into a"researchanddevelopmentpartner

for industry" in suchareasasnon-pollutingcarsandadvancedsemiconductor

manufacturing,andevenbroughtin executivesfrom theMotorolacorporationto help

makeits entireoperationmore"business-like.TM Similarly, in 1992 Congressman George

Brown recommended restructuring Lawrence Livermore as a "critical technologies

center," which would conduct research on such areas as materials science, biotechnology,

and the next generation of computers. _2Indeed, most of the labs began to speak

themselves as the heirs of the "cutting-edge" industrial research tradition that had once

existed at IBM and AT&T. z3

More often than not, this "aid to industry" function of the labs (as well as other

government agencies) is carried in partnership with a private firm through what is known

as a Cooperative Research and Development Agreement, or CRADA. There are now well
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overathousandCRADAs in force,involving dozensof federalfacilities. Someof the

moreprominentaretheUnitedStatesAdvancedBatteryConsortium(formedin 1991to

developeconomicalbatteriesfor electric-poweredvehicles),14thePartnershipfor aNew

Generationof Vehicles(formedin 1993to designautomobileswith triple thefuel

efficiencyof currentmodels),_5andseveraldevotedto high-temperature

superconductivity.16It is still too soonto sayhowsuccessfultheseeffortshavebeen.17

Thesecondstrategy,which centeredprimarily uponthework of DARPA, 18was

to encouragethedevelopmentof so-called"dual-use"technologies,thatis, systemswhich

havebothmilitary andcommercialapplications.Although it spends as much on research

and development as (and, in some cases, far more than) its main economic rivals, the

United States government devotes a far larger share of its science and technology budget

to defense purposes than any other country. In 1992, for example, nearly two-thirds of

U.S. federal R&D spending was defense-related, compared with 18 percent in Germany

and 9 percent in Japan. _9With concems over industrial competition rising--and the fear

of the Soviet Union no longer a factor--American policy-makers began to reconsider

how science and technology funding was being distributed. The result--dubbed (dubbed

"swords and plowshares ''2°) was to emphasize work in such areas as computers

(especially high-speed computing), 21 jet engines, optical fiber cable, and infrared

sensors. 22

One of the more interesting features of both of these strategies is their wide

political appeal. It might be expected that, given its general stance toward technology (see

the previous chapter), that the Clinton administration would approve of programs such as

these. What is more surprising is that they were actually initiated during the Reagan
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years. It was in 1986 that Congress passed (and the president signed) the Federal

Technology Transfer Act, 23 that first authorized the use of CRADAs between private

firms and federal agencies. For its part, the Bush administration seemed even less hesitant

about using the laboratories in this fashion. Secretary of Energy James Watkins, in a letter

to House Science Committee Chair George Brown, noted that

The science and technology base of the Laboratories

provides what I call the infrastructure for solving large

problems of great complexity. It is this infrastructure that I

propose to bring to bear on the question of the

competitiveness of our industries and businesses. This

should be done in partnership with business and

universities .... business can provide the market pull on the

talents of the Laboratories that will assure that their work is

relevant. 24

The approach was even endorsed by Vice-President Quayle's Council on

Competitiveness, which usually favored keeping govemment out of business decisions. 25

In short, belief in the desirability of involving the national labs in private sector

development seems to transcend party and ideology.

Ironically, it can be argued that NASA was actually the first government agency to

employ both of these approaches. As chapter 6 pointed out, by the late 1960s the agency

seemed no longer connected to the Cold War, and needed a new justification for its

programs. Given that the most important factor driving decisions about space policy

appeared to be its expense, and that opponents continued to criticize program advocates
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for "ignoring problemshereonearth," it is hardlysurprisingthatNASA plannersbegan

aboutthis timeto speakaboutprojectsthatwere"costeffective" andthatpromiseddirect

economicbenefits. In seeking,for thefirst time in its history,to employaneconomic

justification for its programs26while still makinguseof theinfrastructureandcapabilities

built up duringApollo, NASA was,in effect,pursuingthe world's first examples of post-

Cold War defense conversion, promising to use the technical expertise, administrative

skills, and specialized hardware that it had originally developed to "fight" the USSR to

provide goods and services for the civilian economy.

Such reasoning was used, for example, to justify the Apollo Applications (Skylab)

Project (see chapter 6). Indeed, AAP---even its title is significant--represents about as

pure an example of defense conversion as one is likely to find. It utilized a great deal of

the existing Apollo hardware--including the command and service modules, and a Saturn

V rocket to place the Skylab module in orbit--in order to "help with such problems as air

and water pollution, flooding, crop deterioration, and erosion. ''27 The project was

described by a NASA official as "one of the most significant benefit-oriented programs of

the space age, ''28

Similarly, the space shuttle program can be seen as the first attempt to develop a

dual-use (if not a multiple-use) technology. It was expected to serve the needs of paying

customers from the private sector, as well as act as the primary space vehicle for the

Department of Defense. Indeed, DOD had had substantial input into the system's

design, 29 and the Air Force had even planned to construct its own shuttle launch facility

in southern California. In additionl STS was to operate as an orbital platform for basic

scientific research. 3°
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To besure,NASA had"ulterior motives"in pursuingbothof theseprojects.As

notedin chapter6, WebbreportedlypushedSkylablargelybecausehewantedto keepthe

Apollo productionlinesopenaslong aspossible.31It is alsoasameansof keepingits

humanspaceflightprogramalive in thehopethat someyearsdowntheroadit might

gatherenoughpolitical supportfor still largerprojects,suchasapermanentspace

station.32It is difficult to see,however,how this is anydifferent from theeffortsof

Livermoreor Sandia25yearslater.Eachorganizationrepresentsamulti-billion dollar

taxpayerinvestmentwhich, it canreasonablybeargued,evenif it longerneedfor its

original purpose,canstill servein someproductivecapacity.

NASA's effortsat conversionwere,to saytheleast,somewhatlessthan

successful.Therewasno follow-on to Skylab,whichfell out of orbit andburnedup in

1979.33Evenhadit survived,it wouldstill havehadmanycriticsarguingthat its research

resultsdid not justify its costs.Theshortcomingsof STS, bothasacommercialanda

military system,havebeenwidelynoted.Still, thereisnoevidencethatcurrentattempts

to dobasicallythe samething haveworked(or will work) anybetter.Althoughby no

meansaperfectparallel,it is worthnotingthat anumberof DOD's formercontractors

who soughtto moveinto commercialmanufacturinghavehadaverydifficult time.

Accordingto Lewis Branscomb,whohaswrittenwidely on thesubject:

[C]ommercialinnovationis adelicateprocessrequiring

very specialskills, a lot of investorcourage,a high levelof

technicalagility, andthewillingnessto acceptfailure in a

significantnumberof cases.34
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Havingbeenlargelyshieldedfrom theupsanddownsof themarketplaceby their

relationshipwith thePentagon,manyfirms foundthat,despitetheir technicalexpertise,

theyaresimply unableto compete.As for thenewprojects,CRADAs,andother

arrangementscurrentlybeingpursuedby thenationallaboratories,it is (asalreadynoted)

to soonto makea valid assessment.

Thebasicproblemhereis afundamentaldifferencein thepolitical situationof the

1970sandthe 1990s.Althoughtherehasbeensomecriticism of specificprograms,35the

laboratoriesandDARPA have,for themostpart,enjoyedanenormousreservoirof

political goodwill. Farfrom beingtreatedas"outmoded"relicsof theColdWar simply

trying to hangon, theyhavefrom thestartbeenviewedasavaluablenationalresource.

Thequestionwasneverwhether they had a role to play in the post-Cold War world, but

whether what role they should play.

Unfortunately for NASA, concepts such as "defense conversion" and "dual use"

did not exist in 1970. The idea of using the complex and highly specialized (not to

mention extremely expensive) hardware from Apollo to study soil erosion must have

seemed, to policymakers of that era, like the worst kind of technological overkill. Thus,

many politicians saw NASA's proposals as little more than an agency's far-fetched efforts

to save its budget. By the 1990s, in contrast, having a large, sophisticated technical

organization work on (relatively) smaller problems became a generally accepted, if not

encouraged, practice. 36

This is in no way to suggest that government officials have somehow been unfair

to NASA, or that the agency is the victim of some sort of double standard. Just as sending

a single unit home from a war is far different than the general demobilization that follows
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anarmistice,thereis anenormousdifference--politically, economically,andsocially--

betweenthe"reassignment"of oneCold War agencyandtheendof theCold War itself.

Putanotherway, theverydifferentcircumstancesunderwhichNASA andtherestof the

ColdWar R&D community"completed"their "missions"hasgivenriseto verydifferent

definitionsof theprobleminvolved:theeffortsof thenationallabs,DARPA, other

similarorganizationshavebeendefinedas"defenseconversion";NASA of the 1970s,as

waspointedout in chapter6, fit undernocurrentissuedefinition at all.

What is beingsuggestedhereis thepolicymakerswho areconcernedwith these

issuesmightwell profit from areviewof theagency'sexperienceswith conversion,dual

technologies,andthelike. Unlessoneis willing to presupposethatNASA during the

1970sandearly 1980swassignificantlylesscompetentthan,say,thenational

laboratoriesarenow,examiningtheearlyhistoryof spacecommercializationcould

provideausefulguideto present-dayconversionefforts.If nothingelse,it mighthelp

point outpoliciesor programsto avoid.

RED DAWN

The preceding chapter pointed out that, ever since the 1980s, NASA has been in

dire need of a major objective that only it--and it alone--could perform. The short-lived

Space Exploration Initiative to (among other things) travel to Mars was clearly intended

as one such objective. Even though that program died a quiet death (if you could truly be

said to have had a life at all) in 1990, 37 many space enthusiasts continue to press for Mars

as NASA's next big destination. 38
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Somewhatlike therocketsocietiesof the 1920sand30s(seechapter3),

organizationslike theMars Societycontainsa largenumberof memberswith scientific

andtechnicalbackgrounds(in fact, theMarsSocietypresident,RobertZubrin, is a trained

engineer).Thus,in additionto theusuallobbyingandcampaignsto generate"grassroots"

support,someMarsproponentshavealsobeenworking to develop---andmoreimportant,

lower theexpenseof--the relevanttechnologies.Believing (correctly)thatamajor

reasonCongressrefusedto approvefunding for SEIwasmulti-hundredbillion dollar

pricetag(estimatedin somequarterstobeashigh as$450billion39),supportersof a

missionto theRedPlanet(or, assomeof their literaturewouldhaveit, the"NewWorld")

havemountedamajoreffort to bring thecostsdownto whatareto bea "politically

acceptable"level.

Onesuchscenario,put forwardbyZubrin himself,is calledMarsDirect.To date,

spacemissionsinvolving humansalwayscarryalongall of theirfuel, includingthat

neededfor thetrip home.Thisrepresentsa massiveweight requirement,which in turn

eitherlimits thesizeof thespacecraftor drivesup thedesigncosts.UndertheMars

Directproposal,propellantfor thereturnflight would bemanufacturedonMars,from

chemicalsalreadyknown to exist in abundancethere.A spacecraftwould thereforeonly

haveto carryhalf asmuchfuelasmostcurrentplans,a savingsin bothweightandcost.

Usingtheseandotherinnovative--but not necessarilyexotic--technologies,Zubrin

estimatesthataMartian missioncouldbeundertakenwithin thenextdecadefor atotal

cost$20billion,n°

Unfortunately,theanalysispresentedoverthepasteightchapterssuggeststhat

suchefforts,well meaningthoughtheymaybe,arenot likely to besufficient.It maywell
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becorrectthatthefunding requirementsof MarsDirectare--adjustedfor inflation--

lower thanthosefor Apollo in the 1960s.It mustberemembered,however,theelected

officials in 1961werewilling to supportthemoonlandingdespite the cost, because they

had defined it as an issue of immense national significance. As Vice-President Johnson

noted, it is difficult to worry about cost if you believe that national survival is at stake.

Certainly many of those same officials just a few years later balked at the costs of the

proposed follow-ups to Apollo. Still, their past behavior suggests that they would have

appropriated the necessary funds had they continued to view the program as any sort of

national priority.

Zubrin's proposal, even assuming that the technology worked as promised

(something that, as NASA has discovered, is never a given), addresses only one side of

the political equation. Even the very cheapest Mars program will still be among one of

the government's larger budget items. It is therefore only likely to receive approval if

members of Congress, as well as executive branch officials, view it as being worth the

cost. In short, what sort of issue definition would persuade policymakers to approve an

average appropriation of $2 billion, and continue to do so for more than a decade?

Finally, the most recent developments suggest that the premise of this section--

that is, that a human flight to Mars is something that only NASA could accomplish--may

not be correct. Consistent with the trend that began in the 1980s (see chapters 7 and 8),

there is increasing discussion of bypassing the agency altogether and relying on the

private sector. Zubrin himself has reportedly proposed that Congress offer a "Mars prize"

of $20 billion to the business consortium that reaches the planet (and presumably returns

safely) first. 41 There is little reason to suppose that Congress will act on this idea--or that
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privateindustrywill begearingup for arun atMars--anytime soon.Still, thefact that

suchaproposalis beingtakenat all seriouslysuggeststhatNASA mayno longerhavea

monopolyonevenApollo-stylemissions.

HELPFUL LEADERSHIP

James Webb was almost certainly correct 35 years ago, when he told President

Johnson that it was up to the government to tell NASA what to do, not the other way

around. 42 Part of Webb's thinking--also reflected in some later political writingn3--is

that the significant resource requirements associated with spaceflight make it essential

that there be a clear consensus among policymakers before any ambitious space plans get

underway. Kennedy's "moon speech" seems, at first glance, to represent such an

approach. That address, in fact, has become not just a model for how new space

initiatives ought to be unveiled, but in some quarters it is seen as the very definition of

"leadership" in space. Any president wishing to be regarded as a leader on this issue must

make a grand, "Kennedy-like" declaration.

Unfortunately, the subsequent success of Apollo (at least to the extent of getting

funding and actually getting to the moon) has resulted in the Kennedy speech looking, in

retrospect, far more significant than it actually was. Of course, it was significant; without

it there probably would not have been anything like a Project Apollo for many years. 44

One must be careful, however, not to confuse a necessary condition with a sufficient one.

The president's 1961 pronouncement was absolutely necessary to getting the program

underway. It was not, in and of itself, sufficient: as chapters 4 and 5 point out, there were
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in the late 1950sandearly 1960sanumberof political, economic,andsocialfactors

contributingto thespaceprogram'sheightenedpolitical saliency.Without those(or

similar) conditionspresent,nopresidentialdeclaration,nomatterhow lofty or poetic,is

enoughto guaranteeamulti-billion dollar,multi-yearexpenditure.This canbeseenin the

mostrecenteffortsto emulateJFK: for years,Reagan'sspacestationproposalwasin

greatdangerof cancellation,and,asalreadynoted,Bush'sspeechonbehalfof SEIcaused

barelyaripple.

This doesnotmeanthatthereis no role for presidentialleadership.Perhapsthe

mostsignificantcontributiona futurechiefexecutivecanmaketo NASA is provide an

explicitly executive function. Many of the policy prescriptions addressed to the agency

are couched as negatives, that is, as things that NASA should not do. It should not, for

example, try to compete with the private sector, just as it should not be involved with

space operations. Even some ostensibly prescriptive statements are really just backhanded

negatives, as in the view that NASA should "carry out only those activities that cannot be

accomplished by commercial means," or else too vague to be of any use, such as stating

that "there is some role for NASA" without specifying what that might be.

What would surely be more helpful would be some sort of actual policy guidance,

a set of specific charges for the agency. Policymakers should, in conjunction with leaders

from commercial space industry and other stakeholders, establish each group's

jurisdictions and areas of responsibility. 45 This would, among other things, force both

elected officials and the NASA leadership to return--literally for the first time since the

Space Act was written--to the basic question of what NASA is, or rather, what it is for.

Although not as flashy or headline-grabbing as a grand, public speech, it is the sort of
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administrativereformthat might, in the longrun,beafar betterserviceto theagencyand

to theprogram.

BACK TO THE FUTURE

Some authors have characterized the Space Exploration Initiative as a failed

attempt to revive the Space Age of the 1960s. 46 The irony of contemporary space policy is

that as the 20 th century drew to a close, the period that the U.S. program most closely

resembled was the 1950s. As the previous chapter noted, Congress was more heavily

involved in the space-related decision-making than at any time in the past forty years.

Moreover, for the first time since the Eisenhower Administration, the United States had

multiple space programs, conducted by a variety of government organizations as well as

the private sector. Indeed, to speak of "the space program," as if it were a single entity,

has started to sound a bit simplistic.

It is true, of course, that unlike the earlier period (when branches of the military,

although competing with one other, were trying to reach the same basic goal), each of

today's "programs" is pursuing its own individual objectives: profit, national defense,

scientific research, and so on. This does not mean, however, that there is no competition.

Just as during the 1950s, when there was a perception (not entirely unfounded) that the

space programs of the Army, Air Force, and the Navy were fighting among themselves

more than they were with the USSR (a 1957 Herblock cartoon depicts one military officer

watching Sputnik and saying to another with relieved expressions, "whew! At first I

thought it was sent up by one of the other services" 47), U.S. space policy began in the late
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1980sto bedividedby conflict. Although it wasoriginally createdto leadthecountryin a

competitionwith theSovietUnion (whichalmostall Americanswantedit to win),48

throughouttheReagan,BushandClinton presidencies,NASA wasincreasinglylikely to

find itself linedup againstprivatecompanies,influential membersof Congress,and

variousotherfederalofficials andagencies.And, in thesecontests,it wasbecomingmore

commonfor theagencyto find itself castasavillain.

In short,a division hasenteredspacepolicy thatwouldhavebeenunimaginable

20yearsearlier.For mostof its history,NASA hadbeensynonymouswith spaceflight.

From the 1950sthroughthe 1970s,to be"pro-space"was--automatically--to bepro-

NASA. Although thereweresomepolicymakers,suchasSenatorFulbrightduringthe

laterdebatesoverApollo (see chapter 4), who sought to speak favorably about spaceflight

in general while at the same time criticizing specific NASA programs, these individuals

often came off sounding disingenuous at best (and, at worst, completely eccentric). Even

after the space program's emphasis shifted from "spectaculars" intended to enhance

national prestige to "applications" that would improve "life here on earth," there was

never any serious doubt that NASA would play a leading--if not the dominant--role.

The agency's "role" is increasingly being challenged all the time. As the last

chapter pointed out, many in the space community now see a substantial difference

between space policy and NASA policy. By the end of President Clinton's second term,

this view had reached the point in which a growing number of private entrepreneurs,

conservative scholars and commentators, and public officials now openly question--and,

in many instances, actively opposed--the agency's involvement in what had become the

primary areas of space policy. NASA no longer had the only ticket into space, and there is
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now lessagreementthaneverbeforeasto whatdestinationthat particularticket should

havestampedon it.

If thereis amajordifferencebetweentheprogram(s)now andfifty yearsago,it is

clearly in thenatureof spaceactivity itself. Thereis agreatdealof irony that,in themidst

of all of thisconflict, spaceflightitself washealthierandmorerobustthanatanyother

time in history.By theendof the 1990s,humanity(particularlyAmericans)wereworking

in space(albeitusuallynotdirectly) andusingspace-basedproductsasneverbefore.

Moreover,just asNASA hadpromisedadecadeearlier,spaceoperationsthemselves

really seemto beon thevergeof becomingroutine(or ascloseto routineassuchthings

asspacelaunchescanbe).Humanityactuallydoesseemto bein spaceto stay. Whatwill

becomeof theorganizationthatmadeit all possibleremainsto beseen.
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